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winter’s 
lighting 
Begins NOW! 


Last winter will inevitably have shown up any weaknesses 
in your customers’ lighting, weaknesses that together 
will have added up to lowered efficiency ... lower production. 






Now is the time to remind your customers that next winter 
is only a thought ahead. .. to awaken them to action so that 
their lighting will be at top efficiency when winter returns. 


Winter lighting can bring YOU summer dividends if you act now. 
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Electricity in an Expanding Economy 


Durinc the summer, economic activity expanded much more rapidly 
than was expected earlier, and industrial production climbed to a record 
level in August. Consumer spending on durable goods (sales of radio and 
electrical goods were up by 35 per cent in the second quarter), the rise in 
exports and some recovery in investment in stocks were the three types of 
demand mainly responsible for the improved position and it seems probable 
that they will go on rising. 

Compelling reasons to support such a belief were last week advanced 
by the authoritative National Institute of Economic and Social Research in 
its quarterly Economic Review. It is concerned to show not only that the 
top of the boom has not been reached but that we can continue stimulating 
expansion much further. With prices stable, the growth in incomes and 
savings will more than offset the a slackening in the hire-purchase 
boom, and consumer spending will continue to rise with the approach of 
Christmas. The balance of payments is favourable. Expansion in Europe 
and the United States is likely to continue to benefit exports and there are 
encouraging signs of recovery in overseas sterling countries. The rise in 
production should not be checked either by a shortage of capacity or by 
shortages of labour. Industrial production is still only 6 per cent higher 
than it was four years ago, since when much modern plant has been installed. 

The one discouraging sign is that fixed investment in private manu- 
facturing industry is still expected to decline during the next twelve months. 
Though this will probably not halt the growth in total demand and output, 
it will prejudice the scope for future expansion. On the Continent, it is 
investment and not consumption that is leading the way. 

However, now that demand appears to be working its way through to 
some of the basic industries there is hope that capital spending plans 
will be revised upwards as confidence grows. The electrical manufacturing 
industry is already in a relatively strong position. The increase in Govern- 
ment capital expenditure has been largely concentrated on electricity supply 
and railway modernisation; the generating plant programmes allow for 
a rising amount of work on hand and sales of domestic electrical 














410 





appliances are booming. Total employment is slightly 
above the level of last year. Exports are also up. 
Though the main advance has been in radio equipment 
there have been other significant gains. Since May 
both the home and export orders on hand have stopped 
declining and new orders appear to be coming in at a 
rate sufficient to maintain production at its present 
level. 

A further sign of strength is that total sales of 
electricity continued to rise at a high rate even during 
the recent recession, and, as we pointed out last week, 
there is a growing tendency for electricity to replace 
other fuels. This pattern of growth has been shown 
in a recent study by the Economic Commission for 
Europe to’be common to other European countries and 
underlines the need for more information on the con- 
tribution of different classes of consumer to the rate 
of growth. The fact that the recent increase in 
production was due chiefly to an increase in output per 
man undoubtedly owes much to the spread of electrical 
methods. But last year the average consumption per 
worker in this country was 4,500 kWh compared with 
19,000 kWh in the United States. This is a measure 
of the scope for the electrical industry and its possible 
contribution to future expansion of the national 
economy. 


PUMPED STORAGE DESIGN PROBLEMS 


The advantages to be gained from the use of pumped 
storage in connection with hydro-electric power 
generation are by now fairly well known. Some of 
the difficulties involved in the design of the individual 
items of plant in such installations are probably not 
so evident and in his article on the facing page Mr. 
J. H. Walker deals with an unusually interesting 
group of problems associated with the design of 
generator /motor units. 

Mr. Walker shows that the demand for large indi- 
vidual units, that is with ratings of 100-200 MVA or 
more, depending on speed, can be met without departing 
from accepted design and manufacturing techniques. 
Where reversal of rotation is required, however, a two- 
speed synchronous machine may be employed, with 
a consequent gain in operating efficiency, and it is 
possible that this will offset the higher cost of such a 
unit. 

Mr. Walker feels, however, that the difficult problems 
involved in the design of these units would at present 
appear to preclude their use. Those of our readers 
who are more deeply interested in this subject may 
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The Domestic Issue of the Electrical Review will be 
published next Friday. It will contain a compre- 
hensive illustrated supplement dealing with the 
| modern appliances—cooking, heating, water heating, 
refrigeration, laundry, etc.—now available, as well as 
authoritative articles on various aspects of electricity 
in the home. The issue has been designed to be of 
particular interest to women readers and the wives 
of electrical men 


ELECTRICAL REVIEW 9 OCTOBER 1959 


like to know that the paper on which this article is 
based will be read at a London meeting of the Supply 
Section of the Institution of Electrical Engineers on 
Wednesday, 11th November. 


MACHINE TOOL CONTROL 


Although the design, construction and operation of 
machine tools may not appear to be of major interest 
to electrical engineers, with the exception of those 
concerned primarily with electrical equipment manufac- 
ture, the automatic operating systems being increasingly 
used with all sizes of machine frequently employ 
electrical and electronic circuits in the form of controls 
and servo-mechanisms and for the interpretation of 
information stored on tape or punched card. At the 
International Machine Tool Exhibition held last month 
in Paris—see page 427—a great deal of interest was 
shown in the systems, some of which were being seen 
for the first time, exhibited by manufacturers from both 
this country and the Continent. Three of the 67 
British stands were devoted exclusively to electronic 
and electro-mechanical control systems, which were 
also to be seen on many of the machines on other 
stands, while the 342 French and 332 German 
exhibitors were generally adhering to well-established 
electro-mechanical, hydraulic or pneumatic methods of 
control. 

Reference has been made in the past in these columns 
to the suspected fragility of electronic equipment and, 
whilst most of the exhibition visitors were impressed 
with the advantages offered by electronic control— 
sensitivity, speed, accuracy and range—the opinion was 
frequently voiced that in the present stage of 
development too much maintenance was required. 
Nevertheless, electronic equipment has already been 
proved under arduous conditions in other directions, 
and it will be interesting to see how far Continental 
manufacturers have been influenced by the British 
tendency towards the use of electronics in this field 
also when next year’s International Machine Tool 
Exhibition takes place in London. 


IN THE CONSUMERS’ HANDS 


The Electricity Council contends, with some 
justification, that the load factor of the electricity 
supply system (under 50 per cent) is not so low as 
that of many productive industries. In fact it may be 
claimed that it is the poor use of industrial plant which 
largely prevents the electricity supply industry from 
making a better showing. For this reason the Council 
urges the extension of industrial shift working, which 
will not only improve the electrical load factor but lead 
to more economic production. In other directions, too, 
the consumer’s aid is sought. 

By introducing favourable off-peak tariffs the Area 
Boards are able to do something towards load-factor 
improvement, but the cost of electricity is often a small 
proportion of the total. Equipment for the special use 
of electricity in off-peak periods and the provision of 
special metering and switching devices all cost money. 
It is in this direction that electrical manufacturers are 
called upon to help by devising new methods and 
appliances and producing them at prices which the 
consumer can afford. 
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Generator/Motor Problems 


MACHINES FOR PUMPED STORAGE SCHEMES 


By J. H. WALKER, M.Sc., Ph.D., M.1.E.E., A.M.I.Mech.E.* 


For pumped storage schemes, a single electrical machine can either be 
connected to a combined turbine/pump or to separate units. Generator/ 
motors for both arrangements are considered, with particular reference to 
the types of winding, size of machine, starting and stopping, and ventilation 


Tz marked improvement now being obtained in the 
efficiency of power generation is due mainly to a large 
increase in the size of turbo-alternator units in thermal 
stations. This trend demands large capital expenditure, 
so that, to reap the maximum benefit from the improved 
efficiency, it is highly desirable that these installations be 
run for long continuous periods on full load, irrespective 
of daily and seasonal fluctuations in°demand. Nuclear 
power stations also have base-load characteristics. These 
load requirements can be largely satisfied by operating 
the thermal or nuclear stations in parallel with pumped 
storage schemes, in which, during periods of light load 
on the system, a pump driven by a synchronous motor 
raises water from a reservoir at the station to one at a 
higher level. During peak-load periods, the water from 
the higher reservoir is allowed to flow back and drive 
the pump, now acting as a turbine, which causes the 
synchronous machine to generate and supply power to 
the system. To achieve minimum capital cost and 
maximum efficiency, such installations may require units 
rated at 100-200 MVA. 

Although the ssalient-pole synchronous machines 
employed in such stations are similar in all their main 
features to those widely used in hydro-electric generating 
stations, there are problems relating to size, starting, 
stopping and reversal of rotation which require special 
attention in certain aspects 
of the machine design. 

If the hydraulic head is 
greater than about 6ooft the 


GENERATOR MOTOR 


TURBINE INLET VALVE 


pump and turbine must be ee 


made as two separate units. _[-vf-~;~__ 
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428 rpm. generator/ SA 
motors, each coupled to a AS 
pump and turbine. Since ras 
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The arrangement of one of these sets is shown in Fig. 1. 
Assuming the set to be generating with the pump 
uncoupled, then to change over to pumping, the alternator 
is tripped off the bars, the turbine inlet vanes closed and 
the rotor allowed to come to rest, the brakes being applied 
at about 25 per cent of rated speed. The pump is then 
connected to the turbine by a sliding gear coupling, the 
pump by-pass valve opened and the set run up to speed 
by opening the turbine inlet vanes. The electrical 
machine is then synchronised with the supply and the 


* A.E.I. Heavy Plant Division, Rugby. 
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case is effected by the <d 
turbine. 


Fig. |.—Section through theFfestiniog PUMP DISCHARGE VALVE 


pumped storage installation. The 
generator/motor is rated at 78-9 
MVA, 16 kV, 428 r.p.m. (B.T.H. Co., 
English Electric Co. and Sulzer Bros.) 
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Fig. 2.—Section through a model of a set at Reisach-Rabenleite pumped storage installation. 
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The generator/motor is rated-at 35 MVA 


10-5 kV 333 r.p.m. (Siemens-Schuckertwerke, Germany) 


turbine inlet valve closed. The turbine casing is then 
blown down, the pump discharge valve opened and the 
by-pass valve closed. This initiates the pumping cycle, 
the electrical machine operating as a synchronous motor 
drawing power from the line. To change back to 
generating, the above procedure is reversed. 

There are two problems to be considered here. If 
the electrical supply to the motor fails during pumping 
the head of water on the pump will bring the set to a 
standstill and then drive it in the opposite direction of 
rotation. It is therefore necessary for the thrust bearing 
to be capable of operating with either direction of 
rotation. This problem is dealt with later. In the Etzel 
station in Switzerland reversal of rotation is prevented by 
emergency stop valves in the water pipe. 

A second problem is that the pump must be uncoupled 
during generation. If during generation the pump were 
coupled, then there would be substantial losses caused 
by the churning of the water. This churning could be 
avoided by blowing down the casing but, under these 
conditions, the small clearance between the runner and 
the casing would lead to overheating due to air friction. 

The problem of uncoupling the pump has been solved 
on the Ffestiniog sets by the use of a gear coupling in 
which the coupling is always engaged with the pump shaft. 
To uncouple, oil is admitted to the top portion of the 
piston and the coupling moved down clear of the turbine 
gear. To couple up again the coupling is moved upwards 
by admitting oil to the underside of the piston. An 
inching device rotates the pump shaft if teeth are opposite 
teeth. Both uncoupling and coupling require the set to 
be brought to a standstill. 

A set similar to the Ffestiniog units is the 35 MVA, 
333 r.p.m. horizontal pump/turbine unit at the Reisach- 
Rabenleite station in Germany (Fig. 2). In this case 
coupling and uncoupling is effected by a small Pelton 
turbine on the main shaft. Assuming the set has been 


generating, i.e. driven by the turbine, and it is desired to 


change over to pumping, the turbine casing is blown down 
and the Pelton wheel brings the pump nearly into 
synchronism, the actual synchronising being carried out 
by relays operating power circuits on the Pelton speed 
governor gear. The tooth coupling is inside the Pelton 
casing on the generator side and is operated by a servo- 
motor. At the end of the pumping cycle, the Pelton 
again takes control of the pump after the outlet valve has 
been closed and, when no torque is being transmitted, the 
coupling is disengaged. There is thus no need to shut 
the set down for coupling or uncoupling the turbine and 
the change-over from full-load generating to full-load 
pumping can be made in less than two minutes. 


Combined Pump/Turbine 


If the hydraulic head is less than about 6ooft, it is 
possible to combine the pump and turbine in one unit, 
which operates as a pump in one direction of rotation 
and as a turbine in the other direction. This arrange- 
ment raises several problems, one of which is concerned 
with the operation of the hydraulic unit. To obtain 
maximum efficiency, it is desirable, when the runner is 
operating as a pump, to run at a speed about 20 per cent 
higher than that when operating as a turbine. With a 
normal synchronous machine this is not possible since 
the synchronous speed in either direction of rotation is 
determined by the line frequency and the number of 
poles which, of course, are unchanged. This problem 
can, however, be solved by the use of a two-speed 
synchronous machine. 

The operation of this machine may be illustrated by 
the simple example of a ten-pole generator in which the 
flux density distribution in the air gap is as shown in 
Fig. 3a. If now two equidistant rotor field coils are 
short-circuited and the current reversed through half of 
the remaining coils, the flux distribution will be as shown 
in Fig. 3b. The Fourier analysis of this flux distribution 
is B,= — 0-2 sin 26+0-7 sin 49+ 0-6 sin 64 —o-1 sin 84. It 
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Fig. 3.—Flux density distribution in air gap of change-pole syn- 
chronous machine. (a) Normal ten-pole operation. (b) Recon- 
nection for eight-pole operation 


can be seen that the ten-pole field has vanished and that 
the largest field corresponds to eight poles with an 
amplitude 70 per cent of that of the ten-pole. Thus the 
machine will operate at 600 r.p.m. on the ten-pole con- 
nection when generating and at 750 r.p.m. on the eight- 
pole connection when pumping, thus giving a speed 
increase of 25 per cent. 

One problem in the design of the two-speed machine 
is the arrangement of the stator winding. This can be 
designed as a ten-pole double-layer lap winding which 
is reconnected for eight-pole operation. This type of 
winding was used at the Hohenwarte station in Germany 
for the 20 MVA, 137/167 r.p.m., 44/36 poles generator/ 
motor units. : 

A simpler, but less economical, arrangement is the 
provision of two separate windings with connections at 
opposite ends, one for each number of poles. The flux 
density distribution in the 10 MVA two-winding machine 
at Flatiron, U.S.A. (Fig. 4) contains high amplitude large 
pole pitch harmonics which may produce objectionable 
noise and vibration. The analysis of Fig. 3 for this machine 






































































Above : Fig. 4.—Close-up of change-pole stator 
winding of the 8-5 MVA 13 8 kV 300/257 r.p.m. 
generator/motor at the Flatiron pumped storage 
station (Allis-Chalmers Mfg. Co., Ltd.) 
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is: —B, =1-0 sin 129 and B, =0-06 sin 200-2 sin69+0-7 
sin 10 6 + 06 sin 14 4 + .... Since the amplitude 
of vibration, other things being equal, will vary approxi- 
mately as the cube of the pole pitch, it is necessary to 
reduce these vibrations by increasing the stiffness of the 
core and stator frame. 

The Hohenwarte and Flatiron stations are apparently 
operating satisfactorily. Nevertheless, in view of the 
more or less unknown factors of noise and vibration, few 
manufacturers would be eager to supply such machines 
rated at 100 to 200 MVA. Justification for using such 
two-speed machines on economic grounds is obscure 
since one Continental manufacturer states that the cost 
of a two-speed machine is about one-third more than that 
of a single-speed machine, whilst a U.S.A. firm states 
that the additional cost is likely to be about 70 per cent. 

In view of these figures, it is obvious that for units 
of 100 and 200 MVA, a very careful investigation would 
have to be made of the cost, since with a one-third 
increase in cost the two-speed machine, if practicable, is 
economic, -whilst with a two-thirds increase its value 
would be marginal. 


Size of Units 


As already stated, in this country large pumped storage 
stations with units rated at 100 to 200 MVA are under 
consideration. It is well known that the maximum size 
of unit which can be built with normal techniques and 
material varies inversely with the speed of rotation. The 
solid disc rotor is essential for maximum output machines 
at speeds of about 428 r.p.m. and above, owing to the 
high mechanical stresses involved. 

Such a rotor with solid discs machined all over and 
shrunk on to the shaft is shown in Fig. 5. The maximum 
obtainable diameter of such discs is at present about oft. 
Both the material and machining operations on this rotor 
are expensive. 

Below 428 r.p.m., the chain or laminated rim type rotor 
is used, since it can be designed to withstand the stresses 
at lower speeds and is substantially cheaper to manu- 
facture than the solid disc type. Fig. 6 shows the 
segments for such a rotor. Since these segments are 
punched from jin rolled plate requiring no machining, 
they are simple and cheap to manufacture. 

The maximum outputs obtainable at various speeds 
with the two types of construction are shown in Fig. 7, 
the position of the dip in the curve being determined 
by the maximum disc diameter. It can be seen that with 
the solid disc rotor outputs ranging from 100 to 150 
MVA can be obtained over the speed range of 600 to 
428 r.p.m., whilst with the chain rim rotor outputs in 
excess of 200 MVA are practicable with normal construc- 
tion, at speeds below 200 r.p.m. 


Starting 


When a separate pump and turbine are used, starting 
can always be effected by admitting water to the turbine, 





Below: Fig. 5.—Solid disc rotor for a 35 MVA 500 r.p.m. 
alternator at Abjora (B.T.H. Co., Ltd.) 
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Fig. 6.—Rotor rim and plates for large hydro-electric generator (B.T.H. Co., Ltd.) 


since the direction of rotation is the same for both 
pumping and generating. When a single hydraulic unit 
capable of operating as either a pump or turbine is used, 
then obviously the direction of rotation for pumping is 
opposite to that for generating, so that the set must be 
started on the pumping cycle by some other means. 
Three methods have so far been used for actual 
installations. 

First, electrical starting can be arranged by running a 
synchronous machine as an induction motor. One 
problem here concerns the design of the squirrel-cage 
winding in the rotor pole faces. The rotor, which has 
a certain inertia, has to be accelerated to full speed and 
this condition is usually expressed by the H or inertia 
constant. A typical value for H is 3-5, which means 
that the stored energy in the rotor at full speed is 
3-5 kW/sec per kVA. Thus for a machine rated at 
210 MVA this represents 750 MW/sec, which has to be 
dissipated, mainly by the squirrel-cage winding, during 
the starting period, without excessive temperature rise. 

This requires a heavy high-resistance winding in the 
pole faces of the electrical machines with connections 
between the poles for the short-circuiting ring, the latter 
requiring support from the spider. The material of the 
winding is either brass, or an alloy such as silicon copper, 
having a specific resistance about ten times that of copper. 

With such a winding, starting can be effected by closing 
the machine directly on to the line, typical characteristic 
curves being as shown in Fig. 8. This shows that about 
34 per cent of full-load torque is obtained with three 
times full-load current flowing in the stator winding with 
the 55,000 h.p. unit closed directly on to the line. The 
voltage drop during starting is about 3 per cent. 

Objections have been made to the direct-on-line start- 
ing of large units in pumped storage stations on the 
ground that the mechanical shock of frequent starting 
would have deleterious effects on the stator winding. 
This is disproved by the experience so far at the Adam 
Beck station, and also by the following considerations. 

In general, the stresses set up in an end winding are 
proportional to the pole pitch and the machines con- 
sidered here, although of large ratings, are of low speed 
and normal construction; the pole pitches will therefore 
usually not exceed about 30in. There are, of course, 
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many motors of comparable pole pitches 
in operation in this country and abroad 
which are started frequently, even daily, 
by direct-on-line starting. 

Secondly, the machine can be started 
by applying reduced terminal voltage to 
reduce the kVA flowing in the stator 
winding. This reduction is obtained at 
the expense of a reduction in the starting 
torque as shown by Fig. 9. With 60 
per cent line volts applied to the machine 
terminals, full-load current will bedrawn 
from the line but the starting torque 
would be only about 7 per cent of full- 
load torque. This latter figure would be 
barely sufficient to start a large vertical 
unit with a normally lubricated thrust 
bearing, since the latter requires 8 to 
10 per cent full-load torque to break 
away at standstill. However, with 
special lubrication methods for the 
bearing at starting, discussed later, the 
torque required can be reduced to a 
fraction of I per cent, so that 60 per 
cent line volts would give ample torque 
for starting. 

This reduced voltage may be obtained from an auto- 
transformer, which is a bulky and expensive piece of 
apparatus, or from taps on the l.v. side of the main trans- 
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Fig. 7.—Maximum output of large waterwheel alternators as a 
function of speed. Overspeed 80 per cent above normal speed 
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Fig. 8.—Starting performance test results on the generator/motor 


rated at 40 MVA 13-8 kV 92-3 r.p.m. at the Adam Beck pumped 
storage station (Canadian Westinghouse Co., Ltd.) 
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former, which only involves additional space and cost for 
the l.v. switchgear. This method is used in the Hiwassee 
station for the 82,500 kVA, 180 r.p.m. machine. The 
power transformer is arranged with a delta secondary 
with a 50 per cent tap. Pressure lubrication is also 
provided for the main thrust bearing. 

With both these methods of starting it is desirable for 
the turbine casing to be blown down, otherwise the 
churning of the water is a severe additional load on the 
squirrel-cage winding during the starting period. An 
exception to this is provided by the Deriaz turbine used 
in the Adam Beck station, the runner of which is shown 
in Fig. 1o. During starting operations, the adjustable 
blades are placed in the position depicted in the illustration 
so that they offer a more or less smooth surface to the 
water during the starting, and the churning is eliminated. 

Thirdly, the so-called synchronous starting method can 
be used. In this case, one set in a station is used as a 
generator to start the other sets operating as synchronous 
motors. This method may require an expensive and 
bulky auxiliary turbine/alternator set to start up the last 
machine. 


Thrust Bearing 


As already stated, both with the separate turbine and 
pump and the combined pump/turbine unit it is necessary 
for the bearing to be suitable for either direction of 
rotation. In the former case, it is necessary to take care 
of any emergency runaway which may be caused by a 
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Fig. 9.—Starting characteristics of a generator considered as a 
squirrel-cage induction motor, as functions of voltage applied to the 
machine terminals 


failure of the supply when the unit is pumping and, in the 
latter case, as a normal running condition during the 
pumping cycle. 

There are three main types of thrust bearing, the 
Michell, Kingsbury and the spring supported. The 
Michell has a line contact pivot and the Kingsbury a 
point contact pivot; in the spring type, the pad is 
supported by a number of uniformly distributed helical 
springs which allow the pad to tilt. When required for 
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Fig. 10.—Combined pump turbine with Deriaz runner at the Adam 
Beck pumped storage station (English Electric Co., Ltd.) 
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Fig. 11.—Starting torque/time curves for a 60 MVA 187 r.p.m. 
hydro-electric alternator (A.I.E.E. paper 52-44) 


one direction of rotation only, the line or pivot about 
which the pad tilts is arranged behind the geometrical 
centre of the pad by about 1o per cent of the width of 
the pad. This is to ensure that the optimum thickness 
of oil film is obtained, the oil film being, of course, wedge 
shaped. 

If a bearing is required to run in either direction of 
rotation, then the point or line about which the pads 
pivot must be at the geometrical centre of the pad so 
that an oil film is formed with either direction of rotation. 
However, since there is now less wedging action producing 
the oil film, the thickness of the film is inadequate and 
has to be increased by reducing the pressure on the 
bearing surface. This requires a larger bearing with 
increased losses and, in addition, the central location of 
the pivot leads to increased losses. Further, the minimum 
permissible thickness of film during running is determined 
largely by the necessity of ensuring that the bearing will 
not wipe at starting. 
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Fig. 12.—Sequence of hydraulic lifting cycle 
A-B.—Jacks lifted to brake ring by air pressure. B-C.—High pressure 
oil life of rotor. C-D.—Controlled drop of rotor until at D rotor 
begins to be carried by oil film. D-E.—Rotor weight slowly transfers 
from jacks to thrust support. E-F.—Free drop of jacks below brake ring 

(A.1.E.E. Paper 52-44) 

At standstill most, if not all, of the oil is squeezed out 
from between the bearing surfaces, so that at starting 
it is important that the oil film be established quickly, i.e. 
in a fraction of one revolution of the rotor, at a high rate 
of acceleration. One method to assist the formation of 
the film is to finish the surface with a mottle effect, the 
relative roughness thus producing pockets from which 
oil is not squeezed out at standstill. 

The torque required at starting with such bearings 
is derived from Fig. 11; thus a naturally lubricated 
bearing normally requires a torque of about 10 per cent 
of full-load torque when there is little or no oil between 
the lubricating surfaces. As more and more oil is 
introduced the torque falls until with the equivalent of 
pressure lubrication the torque becomes a fraction of 
I per cent. 

A simple method of producing an oil film before 
starting is used on the 47 MVA, 200 r.p.m. pumped 
storage machines in the Grand Coulee station in the 
U.S.A. The rotor is lifted off the pads by the action 
of the hydraulic jacks and then allowed to come to rest 
again on the friction surfaces, so that provided starting 
is carried out immediately after this operation there is an 
ample supply of oil between the friction surfaces. This 
method is simple and inexpensive but has the disadvan- 
tage, when a quick start is required, of adding several 
minutes to the starting time (see Fig. 12). The most 
widely used method of introducing oil between the bear- 
ing surfaces immediately before starting is the use of high- 
pressure lubrication. 

A complete pressure lubricated bearing is shown in 
Fig. 13. A motor driven pump delivers oil at a pressure 
of 1,000 p.s.i. through separate pipes to each pad, the 
oil entering the surfaces between the pads and the runner 
through the circular depressions in each pad. The flow 
of oil in each pipe is controlled by a check valve to ensure 
that an excess flow of oil into one pad does not reduce 
the flow to the other pads. 

With either of the two foregoing methods of intro- 
ducing oil between the friction surfaces for starting, the 
bearing is designed purely for running conditions, leading 
to a reduction in the size of the bearing and a substantial 
decrease in the losses in the bearing. 


Braking System 

Practically all vertical generators are provided with 
brakes which are normally applied at about 25 per cent 
rated speed. This is mainly to ensure rapid deceleration 
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Fig. 13.—Pressure lubricated Kingsbury thrust bearing for an 
82-5 MVA 16 kV 180 r.p.m. hydro-electric generator (Allis-Chalmers 
Mfg. Co., U.S.A.) 


during the period when the oil film in the thrust bearing 
is reduced due to the low speed. 

In pumped storage stations, these brakes may be 
applied daily or even more frequently, so that wear on 
the friction surfaces may become a major problem. This 
wear can, however, be substantially reduced by some form 
of dynamic braking. In one simple method, after the 
machine has been tripped off the busbars, the stator 
terminals are short-circuited through an isolator. At the 
same time the rotor circuit is disconnected from the 
exciter and connected to a separate m.g. set rated at 
100 kW for ten minutes (on a 200 MVA unit). The 
value of the current through the alternator field windings 
is adjusted to give about full-load current in the short- 
circuited stator windings. The losses thus produced in 
the stator act as a brake and, as shown in Table I, can 
normally more than halve the wear on the friction surfaces 
of the brake and nearly halve the stopping time. 


Ventilation 

When, as in the Ffestiniog set, there is no reversal of 
rotation of the generator/motor, ventilation is best 
effected by axial aerofoil fans mounted on the rotor rim 
as shown in Fig. 14; this type of fan has an efficiency 
of about 60 per cent. 

If, however, the machine has to run in either direction 
of rotation this type of fan is obviously useless and it 
becomes necessary to use either a flat bladed axial fan 
or a centrifugal fan as shown in Fig. 15. This type of 


TABLE |.—BRAKING CHARACTERISTICS. H = 35 






































| | Additional 
Brakes Relati pera- 
ppliedat | Stopping | brake pad | ture rise of 
Additional retardation! °, rated time, wear stator 
due to: , min (approx.) winding 
| 
Friction and windage 100 | 74 1-0 -- 
50 146 0-28 ~- 
| 25 20°9 0-08 _, 
| t) 3272 ts) -- 
Friction and windage, | 100 | 41 0-39 — 
water in casing 50 | 46 O19 — 
25 | 5-4 0-07 
| 0 We¢9 0 -- 
Friction and windage, 100 46 0-71 239 
dynamic braking 50 74 O-16 416 
25 85 0°03 477 
0 8-9 t) 50°5 
Friction and windage, 100 24 0:30 13°6 
dynamic braking, and 50 26 0-12 14-7 
water in casing 25 30 0-03 17-0 
C) 33 ry 18-7 
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fan with straight radial blades has an 
efficiency of 15 per cent or less and in 
a 210 MVA generator this reduction in 
efficiency compared with the axial aero- 
foil fan can represent an increase of 
200 kW in the machine losses. 

This increase in loss can, however, be 
avoided by the method used for large 
horizontal low-speed synchronous 
motors such as those for ship propulsion 
in which a separate motor driven high- 
efficiency fan is used. The suggested 
application of this type of fan to a 
reversible generator/motor unit for 
pumped storage is shown in Fig. 16. 
Such a fan has an efficiency of 65 per 
cent, so that the 200 kW additional loss 
due to a straight rotor fan is avoided. 
The additional cost of eight such motor 
driven fans on a 210 MVA unit would 
be about £2,000, whilst the capitalised value of 200 kW 
could be from £12,000 to £15,000. 


Conclusions 


The demand for large individual units can be met by 
ratings of 100-200 MVA and more, depending on the 
speed, without departing from accepted design and manu- 
facturing techniques. The thrust bearing should be 
designed for pressure lubrication at starting and it is 
desirable to supplement friction brakes by some form of 
dynamic braking. 

Where reversal of rotation is required, the increased 
operating efficiency obtained by the use of a two-speed 
synchronous machine may offset the higher cost of such 
a unit. Nevertheless, the difficult problems involved in 
the design of such units would appear to preclude its use 
at present. With reversible sets, starting on the pumping 
cycle is best carried out by direct-on-line starting on the 
high-voltage side of the main transformer. Reversal of 
rotation also makes it preferable to use separate motor 
driven fans, mounted on the stator frame, for the ventila- 
tion of the main machirie. 
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Left : Fig. 14.—Axial aerofoil fans on rotor for 
42-5 MVA II kV 600 r.p.m. hydro-electric 
generator (B.T.H. Co.. Ltd.) 


Below: Fig. 15.—Radial fans on rotor for 
76 MVA 106 r.p.m. motor/generator for 
Hiwassee pumped storage station (Allis- 
Chalmers Mfg. Co., U.S.A.) 
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Fig. 16.—Proposed arrangement of motor-driven ventilating fan for 
large reversible generator/motor 











418 


Area Development Trends 


BOARDS’ ACHIEVEMENTS IN 1958-59 
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A feature of the past year’s operations of the Area Electricity Boards was 
the boost given to domestic electrical development by the reduction of 
purchase tax and withdrawal of hire-purchase restrictions. Sales of 
appliances reached record levels and the increase in electricity sold to 
domestic consumers helped to compensate for the temporarily lower rate 


of industrial expansion 


ly last week’s issue a summary was given of the main 
trading results of the electricity supply industry in 
England and Wales for the year ended 31st March last. 
The progress made by each of the twelve Area Boards is 
reviewed in greater detail in their individual reports 
the principal points from which are dealt with below, 
particular reference being made to the pattern of load 
development. 

Because of the effects of the economic recession which 
marked the greater part of the year under review—the 
recovery did not set in until the last quarter—there was 
a slowing down in the growth of electricity sales to 
industry. Consequently, Boards serving mainly non- 
industrial areas recorded the highest increases in sales. 
The three with the greatest gains were the Southern, 
South Eastern and South Western Boards (12-7, 11-9 and 
10-3 per cent respectively). In the Southern Board’s 
area, the establishment of new light industries and the 
development of the oil industry contributed to the good 
result, while in the area of the South Eastern Board 
increased requirements by the paper making industry— 
mainly the connection of new loads—brought the rise in 
industrial consumption almost up to the domestic rate, 
and the overall increase was the highest since the Board’s 
formation. The South Western Board sold 14 per cent 
more to domestic consumers than in the previous year, 
the best progress which it has yet achieved. This was, 
however, exceeded by the South Wales Board, whose 
domestic consumption rose by 14-3 per cent. In con- 
sidering these figures it should be borne in mind that the 
weather in March, 1958, was abnormally cold and much 
of the additional consumption in that month would not 
have been recorded until the meters were read in the early 
part of 1958-59. 

The relaxation of hire-purchase restrictions in 
September and October, 1958, aided by purchase tax 
reductions, produced a boom in sales of domestic electrical 
appliances. The Eastern Board refers to the rising public 
demand for essential labour-saving appliances and a 
diagram in its report compares the sales of the main types 
in 1958-59 and in 1948-49. This shows that more than six 
times as many water heaters and washing machines, sixteen 
times as many refrigerators and twice as many cookers 
were sold last year than ten years ago. Mention is also 
made of the popularity of spin dryers. The Eastern Board 
had a higher turnover on contracting and sales of fittings 
than any other Board, with a total of £9-8 million, and its 
gross profit was {2-2 million. 

Particular attention was paid during the year to the 
development of off-peak load. The North Western Board 


reports that thermal storage block heaters were installed 
in a large variety of premises including offices, shops, 
mills, bakeries, schools, hospitals, etc. At present such 
heaters are not available for domestic premises, but with 
the approval of H.M. Customs and Excise an experimental 
project was undertaken at Lancaster. The use of electric 
floor warming was also considerably extended, the system 
being adopted for old people’s bungalows, motor show- 
rooms, libraries, swimming bath changing rooms and 
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various industrial premises. Several new churches are 
also heated in this way while overhead radiant heaters, 
used only during off-peak periods, have been found an 
economic method of warming existing churches. 

A “steady and encouraging increase in off-peak heat- 
ing ” is recorded by the North Eastern Board, the main 
development occurring in commercial and industrial 
premises. Typical examples quoted are a newly-con- 
structed four-storey office block with a floor heating load 
of 91 kW and a chain of twelve provision shops which 
have been provided with floor warming equipment and 
block heaters. In the latter case, the owners have 
expressed appreciation of the installations particularly on 
the grounds of economy, cleanliness and the absence of 
condensation on the shop windows. In the domestic field, 
33 houses and four flats built during the year were 
equipped with floor heating systems and negotiations were 
completed for installations in a further 50 houses and 
415 flats. 

A Tyneside engineering company with a floor heating 
installation of 3,400 kW is so satisfied that it is to use this 
method of heating in a new nuclear research building and 
also in new workshops. When existing and projected 
developments are completed the company’s floor heating 
installations will total 9,000 kW. In addition, a subsidiary 
company has 1,400 kW of floor heating. 

A further 115 floor warming,.527 block storage heater 
and 513 other space heating installations, with an aggre- 
gate installed load of some 16,000 kW, were added to 


‘those already taking a supply under the Yorkshire Board’s 


restricted-hour tariffs. An interesting development has 
been the building by local authorities of 10-12 storey flats 
equipped with electric floor warming. Last year six local 
authorities approved the construction of 2,400 flats requir- 
ing 6.700 kW of floor warming and generally in such cases 
electricity is used for all other purposes. Apart from 
space heating, about 9,500 kW of other off-peak load, 
including storage water heaters, grain and hay dryers, etc., 
was connected during the year and at the end of March 
the total installed load of supplies provided under 
restricted-hour tariffs was approximately 79,000 kW. 

A new off-peak tariff introduced by the Eastern Board 
allows consumers the choice of three rates—o-78d, 0-8d 
and o-85d per kWh—according to the period of use. The 
Board has also modified its night-and-day and week-end 
tariffs so that the charge for supplies taken at night is now 
o-82d. The South Wales, Southern and East Midlands 
Boards are the latest to offer restricted-hour tariffs. The 
Southern Board followed this up by reducing the last two 
steps of the “unit” charges of its industrial and com- 
mercial m.d. tariffs and all off-peak rates by 0-07d, this 
being considered the most satisfactory way of passing on 
the benefit of the bulk supply tariff concession. 

In the London area 13,335 kW of thermal storage heat- 
ing (including electrically warmed floors, block storage 
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The South Western Boardhas developed a “‘ garage type”’ of build- 
ing to encase outdoor substations on new housing estates at Bristol 


heaters and electrode boilers) was connected in 1958-59; 
one installation in a large office building included 1,200 kW 
of this class of load. The South Western Board has a 
mobile thermal storage space heating exhibition which 
toured twelve towns in the late autumn months and 
aroused much interest. In addition, to demonstrate the 
merits of floor warming a special 214 kW installation has 
been commissioned at. the Board’s new stores at Elliott 
Road, Plymouth, and installations exceeding 600 kW in 
all have been designed for its new offices at Plymouth and 
Taunton. 

In view of the active steps taken to develop off-peak 
supplies it is somewhat disappointing to find that only 
two Boards—the South Eastern and South Western— 
improved their system load factors last year, the South 
Western from 45-8 to 47-2 per cent and the South Eastern 
from 43-1 to 43-5 per cent. The general decline is 
attributed to the industrial recession. While last winter 
was milder than usual, the Eastern Board points out that 
the mid-day temperature on 14th January, when its maxi- 
mum demand occurred, was 4°F lower than on the day 
of the previous year’s m.d. 


Rural Electrification 


The ten-year rural electrification programme aims at 
the connection of 85 per cent of the farms in the country 
by March, 1963. With the easing of capital restrictions 
towards the end of 1958-59, greater progress was made 
than seemed likely and the programme is ahead of 
schedule, with 212,402 farms supplied (76-9 per cent of 
the total). The South Wales Board connected the largest 
number—1,528—but at vesting day it was faced with a 
proportionately greater task than any other Board. 
Although 12,950 farms are now supplied—four times as 


SIMULTANEOUS MAXIMUM DEMAND (IN ORDER OF MW) AND LOAD FACTOR 





Maximum Demand 
mMw* 


Board 
1958 59 1957-58 
Midlands 2,368 2,196 10 a.m. 
London 2,310 2,118 5.30 p. 
Eastern 2,275 2,040 5.30 p. 
North Western 2,257 2,184 9.30 a. 
Yorkshire 2,168 2,032 10 a.m. 
Southern 1,827 1,621 5.30 p. 
East Midlands 1,796 1,657 8.30 a. 
South Eastern 1,397 1,288 5-5.30 
Merseyside and North Wales oe 1,211 1,116 5.30 p. 
North Eastern ‘ 1,133 1,087 8.30 a. 
South Wales we 991 944 10 a.m. 
South Western oe ‘ ni 787 746 9.30 a. 





Time and Date Load Factor °;, 


1958-59 1957-58 1958-59 | 1957-58 
». 9th Feb., 1959 9 a. a.m. 16th Dec., 1957 43°6 442 
m. I4th Jan., 1959 5 p.m. 17th Dec., 1957 38°7 40°2 
m. |4th Jan., 1959 5.30 p.m. 17th Dec., 1957 42:1 43°99 
m. 16th Jan., 1959 9 a.m. 16th Dec., 1957 458 46°! 
9th Feb., 1959 8.30 a.m. 16th Dec., 1957 46°7 48°2 
m. 14th Jan., 1959 5.30 p.m. 17th Dec., 1957 426 43°1 
m. 26th Jan., 1959 8.30 a.m. 24th Jan., 1958 445 45°6 
p.m. 12th Jan., 1959 5-5.30 p.m. 17th Dec., 1957 43°5 43:1 
m. 14th Jan., 1959 5.30 p.m. 6th Dec., 1957 513 53°0 
m. 26th Jan., 1959 4.30 p.m. 10th Dec., 1957 52°0 52:7 
9th Feb., 1959 10 a.m. 24th Mar., 1958 + + 





m. 9th Feb., 1959 8.30 a.m. 16th Dec., 1957 








* Net purchases from C.E.G.B. and other Area Boards. 
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many as at vesting date—this number is still only 55-1 per 
cent of the total. 

In the South Western Area, where about 11,000 farms 
remain to be connected, it was necessary to reduce the 
provision made for rural development so that essential 
system reinforcement could be undertaken. Although the 
position was materially changed towards the end of 1958 
by a supplementary allocation, new connections of farms 
and other rural premises (1,373 and 5,298 respectively) 
were fewer than in recent years. 

The Yorkshire Board records that on 8th July, 1958, 
the last of the 389 villages without electricity at vesting 
day was connected to the supply. 


Industrial Developments 


Additional industrial supplies in the North Eastern 
Area for which negotiations were comp!eted during the 
year included two new rolling mill plants having service 
capacities of 40,000 and 30,000 kW respectively. One of 
these plants incorporates a single stand four-high 132in 
finishing mill and an interesting feature is the 11 kV 
six-phase rectifier equipment supplying the d.c. motors 
driving each of the main rolls. The two rectifiers for the 
first stage will be interphased, giving a 12-phase condition, 
and when a further roughing mill is installed for the 
second stage similar rectifiers will again be interphased 
with the first two, providing a 24-phase condition. Both 
plants will incorporate electric soaking pits. Extensions 


to two dry docks will increase their service capacities from 
4,500 to 9,500 kW and from 500 to 2,000 kW, respectively. 

The Yorkshire Board refers to the progress made in the 
melting of glass by electrical methods, one interesting 
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installation being a furnace of some five tons capacity 
designed for all-electric heating. It is expected that there 
will be substantial load development by this means in the 
near future. Another unique process in glass manufac- 
ture is used by one of the Board’s consumers in a 
continuous plate glass plant. Several projects for large 
electric arc furnaces in the Sheffield area were delayed by 
the trade recession but are likely to be proceeded with 
soon. 

Additional industrial supplies provided by the Mersey- 
side and North Wales Board last year included an 
increased supply for a large steel works where three new 
12-5 MVA arc furnaces have been installed. 


Public Lighting 


Several Boards report good progress in the public 
lighting sphere. For example, the Yorkshire Board says 
that arrangements were made to provide an_ additional 
16,890 lighting points compared with 14,173 in the 
previous year. In London there was considerable activity 
not only in the conversion of many miles of street lighting 
from gas to electricity but in the modernisation of existing 
electric lighting installations. 


Organisation Changes 

The reorganisation of the South Wales Area into 
eighteen Districts, each with a manager, was completed 
by the end of the year. On 1st April, 1958, the South 
Western Board initiated its reorganisation scheme under 
which Districts became directly responsible to head- 
quarters. On this subject, the London Board states that 
the first full year’s operation of the two-tier system 
has proved its suitability to the Board’s Area. As an 
experimental measure, the Southern Board has appointed 
method study teams to work in two Sub-Areas to under- 
take “ a deliberate and analytical review of operations and 
methods with a view to obtaining better standards of 
performance and resultant economies in working costs.” 


Financial Results 


For the first time since 1949-50 all the Area Boards 
record surpluses, ranging from £119,000 (Midlands) to 
£3,629,000 (London). The South Eastern Board, whose 
net profit of over £750,000 compares with an £806,800 
deficit in 1957-58, notes that for only the second time in 
ten years the cost per kWh purchased Jecreased, con- 
sequent upon a reduction of 2s 6d/ton in the price of 
power station coal in South East England and a slight 
improvement in the Board’s load factor. With the 
exception of the Midlands, there were no general increases 
in tariff levels during the year. The South Western 
Board, however, revised the form of its farm tariff to 
obtain a more adequate return from consumers making 
little use of the supply. New and more attractive tariffs 
were fixed for the Isles of Scilly (St. Mary’s) undertaking 
which has been acquired by the Board. 

Miscellaneous 

An interesting development during the year was the 
South Western Board’s decision to approve in principle 
the installation of two experimental 3,000 kW gas turbine 
turbo-generators, one at Princetown and the other at a site 
yet to be chosen, for operating for short periods at times 
of peak load. Other matters reviewed in the Boards’ 
reports include system reinforcement and standardisation, 
technical developments, staff and negotiating machinery, 
etc. The report of the Area Electricity Consultative 
Council is also included in each case. Most of the Boards 
have produced “ popular ” summaries of their reports for 
distribution to the public. 
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C.E.G.B. RESEARCH 


Review of Investigations Now Being Undertaken 


Onxry brief reference was made in last week’s issue to 
the research and development activities reviewed in the 
reports of the Electricity Council and the Central Elec- 
tricity Generating Board and it may be interesting to 
examine in more detail some of the projects which are 
being undertaken at the present time. 

Most of the research and development work in the 
industry relates to the generation and transmission of 
power and is undertaken by the Generating Board. The 
main research establishment, the Central Electricity 
Research Laboratories at Leatherhead, is vested in the 
Electricity Council but is staffed and operated by the 
Board. There are, in addition, several small specialist 
laboratories and field testing stations, mos:ly associated 
with power stations in various parts of the country, which 
are vested in the Board. 

The Leatherhead laboratories are equipped with com- 
prehensive testing and measuring apparatus, and can 
provide an extensive scientific and experimental service 
for all sections of the supply industry. One typical line 
of research has involved the development of a small-scale 
prototype comptter to help in the allocation of coal 
between pits and power stations so that the cost of trans- 
port is kept as low as possible. 

Measurements in boiler furnaces provide data for the 
study of flame radiation, heat transfer, fouling by ash and 
corrosion by flue gas, with the object of improving plant 
availability. As there were no suitable instruments, a 
water-cooled probe was designed that could pass into very 
narrow access ports and extend up to 2oft into a large 
furnace, the various detectors being mounted on it. 
Another interesting item is a portable meter and a con- 
tinuous recorder which have been developed for measur- 
ing the concentration of sulphur dioxide in air from 
minute to minute. They measure to an accuracy of 1 part 
per hundred million, and are being made under licence as 
commercial instruments. 


The Field Cycle 


Under the heading of general research there is the Field 
cycle project. This aims at evolving a completely new 
steam cycle which promises to give a high thermal 
efficiency. The process consists of two interconnected 
cycles with steam as the working fluid. The primary 
cycle is somewhat analogous to that of a closed-cycle 
regenerative gas turbine, steam being compressed to a 
comparatively low pressure, superheated to a tempera- 
ture of about 1,400°F, and then expanded in a turbine 
which is coupled both to the compressor and the genera- 
tor. A fraction of the primary cycle steam is passed to 
a conventional Rankine cycle turbine which is also 
coupled to the generator. The condensate is evaporated 
by spraying into the primary cycle steam, which is just 
desuperheated in the process. 

After tests with both wet and dry steam had shown the 
feasibility of steam compression, a major feature requir- 
ing separate testing was the superheating of steam to 
1,400°F. An experimental superheater for investigating 
this problem is nearing completion at Littlebrook power 
station. It is to be fired by pulverised fuel, and will first 
be operated with water-cooled tubes of inexpensive 


material to make measurements of radiant heat flux along 
the length of the flame. These measurements will be 
used in the final design, which will employ more expensive 
heat-resisting alloy steels. When a satisfactory design is 
evolved, it is hoped to construct a self-contained 15 MW 
pilot plant to test the complete cycle. 

During the year under review investigations were 
started at the Nottingham, Portishead and Skelton Grange 
power stations into the behaviour of various superheater 
tube materials. Experimental elements are being used, 
and the temperature range of the tests extends up to 
1,350°F. The stations were selected because of their fuel 
conditions, important variables being the sulphur and 
chlorine contents of the coal. Allied trials of boiler 
materials include the investigation of various superheater 
hanger alloys. Research into corrosion of the water side 
of boiler tubes continued at the boiler corrosion research 
laboratory at Grove Road power station in London. 
Preliminary tests have been made in an experimental 
boiler at pressures up to 2,000 p.s.i. Concurrently, 
experimental investigations have been made in small auto- 
claves of corrosive conditions unsuitable for examination 
either in a power station or an experimental boiler. 


Weld Cracking 


During the year the availability of some of the Board’s 
most modern plant was affected by cracking in austenitic 
steel welds. The affected components included main 
steam piping, superheater headers and valves. A pro- 
gramme of weld repairs is in hand, and research into the 
causes of cracking, methods of detection and preventive 
measures is being carried out at the Leatherhead labora- 
tories and by external research associations. The examina- 
tion of non-magnetic rotor end bells for stress corrosion 
cracking continued, and cracking of varying severity, from 
a few thousandths to three-eighths of an inch, was detected 
in end bells on 26 rotors. The most serious was chiefly 
in machines running at 1,500 r.p.m. with the high terminal 
voltage of 33 kV. There was also continued study of 
graphite corrosion of cast iron in circulating water 
systems at the Board’s coastal and estuary power stations. 
Impressed current cathodic protection, and inert rubber 
coatings, have been the most successful of the protective 
measures examined, but the application of coatings to 
condenser waterboxes appears to have detrimental effects 
on non-ferrous tubes and tube p‘ates. The former method 
is there‘ore being recommended where practicable. 

At several power stations using pulverised fuel, long- 
term trials were arranged to observe the tolerance of 
newly-commissioned boilers of modern design to the 
characteristic chlorine, sulphur and ash in the coals burnt. 
Where possible the major tonnage of coal included in the 
allocation to the station was selected for the trial; but in 
the case of the largest boilers, all the coal deliveries were 
used, samples being taken at regular interva's for analysis. 
Trials were carried out at Brighton “ B,” Carrington, 
Castle Donington, Ince, Meaford “B” and Wakefield 
“ B,” using coals with a chlorine content below 0-4 per 
cent. There were no operating troubles associated with 
the fouling and corrosion of the external surfaces. 

Investigations are in progress on methods of preventing 
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or reducing operating troubles associated with the burning 
of residual fuel oil in power station boilers. The most 
important finding from earlier work at Bankside “ B ” and 
the experience of the full development at Marchwood, has 
been that the limitation of the amount of free oxygen in 
the flue gases in the boiler to less than 1 per cent, results 
in a very marked reduction in the amount of sulphuric 
acid formed in the boiler system. Oil-fired boilers at 
Ince, Littlebrook, Marchwood, Poole, Portishead and 
Tilbury are now operated in this way, but at Barking “ C,” 
Bromborough, Plymouth and South Denes power stations 
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other operating difficulties have still to be overcome. 

Each month surveys of dust and sulphur dioxide 
pollution were made around 76 power stations, involving 
379 measurements of dust deposit and 357 measurements 
of sulphur dioxide. Measurements were also made of 
the short-term concentrations of sulphur dioxide in the 
air around 13 power stations using the new forms of 
apparatus developed at the Leatherhead laboratories. 
The results showed that, in general, the sulphur dioxide 
from the power stations amounted to only a few parts per 
hundred million parts of air. 


LOAD FACTOR IMPROVEMENT 


Tariff Inducements and Consumers’ Collaboration 


Mucs attention is given in the Electricity Council’s 
first annual (1958-59) report (reviewed in last week’s 
issue) to the subject of load factor. In 1957-58 the figure, 
adjusted to normal weather and other conditions, was 
nearly 47 per cent and even in the less favourable economic 
conditions of 1958-59 it reached 46-5 per cent; in 1947-48 
it was about 43 per cent. 

The Council claims that in spite of this apparently poor 
figure for the electricity supply, the great majority of 
industries do not employ their total assets so fully and 
continuously. Some other countries favoured by less 
variable climatic conditions, different living habits, longer 
working hours or more shift working in industry have 
much better load factors, up to §5 per cent in some other 
industrial countries and over 60 per cent on some of the 
United States systems. 

The new bulk supply tariff of the Central Electricity 
Generating Board indicates the trend towards higher fixed 
charges and lower running costs, a movement which will 
be accelerated with the growth of nuclear power produc- 
tion. Every step in this direction emphasises the need 
for an improved load factor. 

It is said that over the twenty-four hours of most full 
working days daily load factors are close to 70 per cent, 
but conditions on Saturday and Sunday reduce the weekly 
load factor to about 63 per cent. Because, in effect, the 
monthly load factor calculation compares the average 
demand during the month with the peak load in that 
month the monthly figure comes out at about 60 per cent. 

The reduction in the annual load factor arises from the 
facts that there is a 3 per cent decrease because the system 
load is growing by about 7 per cent each year and the peak 
load occurs near the end of the year, and because of the 
great differences in demand between winter and summer. 
Typical curves reproduced in the report show that the 
load varies daily iri summer from about 5,000 to 14,000 
MW and in winter from about 5,000 to 19,000 MW. 

Three ways are open for securing further substantial 
gains in annual load factor, viz. the building-up of night 
and week-end loads; the extension of summer uses; and 
the levelling-off of the most acute peaks. At this point 
it is stressed that the system has to meet the pattern of 
demand decided by the consumers. Therefore the supply 


industry has to endeavour to promote conditions which 
will enable and encourage them to use electricity in such a 
way as to fit in with the patterns of all other sections of 
the community to ensure the best practicable overall use. 

One method of doing this is by offering tariffs which 
provide direct incentives to the improvement of load factor 
or encourage the use of a wide variety of apparatus 


with consequent diversity of times of use both among 
individual consumers and classes of consumers. This 
policy is being continued and extended. Industrialists 
are offered special inducements to curtail their demands 
at winter daytime peak periods and take excess supplies at 
other times. In this connection reference is made to 
electric furnaces, kilns, mine pumps, waterworks, and 
various industrial processes, and to the use of private 
generating plants in winter peak periods. Specially low 
rates are offered for supplies made available only during 
specified off-peak periods, e.g. for thermal-storage and 
floor-warming installations. 

It is claimed that these arrangements have resulted in 
at least 1,500 MW (including 700 MW of industrial load) 
being taken wholly outside peak hours, excluding loads 
kept off the peak by the incentives provided in the standard 
maximum demand tariffs. More favourable off-peak 
charges have been introduced by some Boards as from 
last April, following the reduction in the C.E.G.B.’s run- 
ning charge. 

But for small consumers, especially domestic, tariff 
incentives are insufficient to counterbalance the cost of 
the complex metering equipment necessary. Even in the 
industrial field, where 44 per cent of the consumers have 
load factors of between 15 and 25 per cent, the cost of 
electricity is too small a part of their total production costs 
for incentive tariffs to be very effective. 

Therefore, while tariff incentives are valuable, they are 
insufficient by themselves and the supply industry is 
endeavouring to stimulate the development of appliances 
and processes with long-use or off-peak characteristics, 
e.g. block-storage heaters and floor warming. As the 
trend of higher fixed charges and lower running costs 
continues, electrical methods which had been considered 
uneconomical are now becoming feasible. 

It is emphasised that load factor cannot be improved 
by the supply industry alone. Collaboration is required 
from Government Departments, local authorities, large 
institutions and trade associations. Industry could make 
the greatest contribution by extending shift working— 
which would also result in more economic production and 
other benefits. 

In a chapter of the report on ““ Consumer Service, Sales 
and Load Factor” there are several references to the 
activities of the Area Boards directed towards increasing 
the load and improving the load factor. Among the 
matters mentioned are the encouragement of block- 
storage heating in commercial premises, floor-warming, 
the off-peak heating of football pitches, off-peak furnace 
operation and chemical processes, etc. 
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the NEWS 


FT TTIW LUAU ULL UU 


By REFLECTOR 


A CONTRIBUTOR to The Times exposes what may be 
a serious complex-suppression attributable to modern 
labour-saving devices. She welcomes a new food mixer 
she has acquired which she says does all that had been 
promised of it, and more. But it has brought home to 
her “consciously for the first time a fundamental psychic 
need lacking at the roots of modern living—the need to 
beat.” Apart from no longer beating up cake mixtures, 
the modern housewife with her efficient vacuum cleaner 
cannot let herself go on the carpets either. The writer is 
silent upon the question of the effects upon other members 
of the household; I hope she doesn’t take it out of them. 
In spite of all she concludes : — 

“Yes, progress is wonderful beyond words, and my 
new cake-mixer a marvellous gadget which I can recom- 
mend unreservedly—always provided, that is, you under- 
stand that you can’t have your cake and beat it.” 


* x * 


A Bedford reader (Mr. J. Griffin, A.M.I.E.E.) has sent 
me a cutting from a local paper describing a football match 
in which Tonbridge beat Bedford Town by 3 to 2. The 
game was at Tonbridge and the Bedford team may have 
been unused to the rather intense floodlighting of the 
ground. According to the Bedfordshire Times and 
Standard this was provided by “ the 64,000 kilowatt flood- 
lights newly installed at a cost of £3,000.” Mr. Griffin 
says that this 

“reveals such a satisfactory state at Tonbridge in respect 
of local mains capacity and utilisation installation costs (of 
less than 1s per kilowatt!) that I feel sure that both 
the C.E.G.B. and the installation contractors should be 
heartily congratulated. I wish that my own domestic 
lighting was as extensive and as cheap.” 


. * * 


The reviewer of a book on semiconductors in The 
Guardian asserts (or the printer does for him) that “ the 
flow of electricity is a streaming of discreet electrical 
charges.” Which, of course, should be used with 
discretion. 


~ x * 


I notice in the Electricity Council’s first annual report 
a statement that: —‘‘ Greater emphasis is now placed on 
distribution reinforcement, but the backlog will require 
several years to overcome.” Some Americanisms are 
acceptable because they have no exact, concise English 
equivalent. But in what way is “ backlog ” preferable to 
“ arrears.” 


* x > 


An extension of the functions of one of the Electricity 
Board’s service centres is indicated by the caption to a 


photograph in The Nor’-Easter (the staff magazine of the 
North Eastern Board and Generating Division). The 
picture shows a number of seated men and women, who 
look quite happy—and they should, for they are described 
as “Some of those present at the opening of Bishop 
Auckland Service Centre after renovation.” 


* *x * 


The Editor has shown me a Press notice issued in con- 
nection with a new block of all-electric flats in Scotland. 
By a typist’s most felicitous error it includes the phrase : — 
“.. the ground floor being laid out for lauderettes.” 


* * * 


Southern Electricity (the journal of the Southern 
Electricity Board) publishes a picture of a non-electric 
aluminium kettle solidly welded to a hotplate of an 
electric cooker. It is explained that a consumer in the 
Yeovil District getting “fed up” with a recent power 
failure went to bed forgetting that he had left the plate, 
with the kettle on it, switched on. Although the matter 
appears to be semi-humorously treated, it points to the 
possibility of danger. Electricity Boards whose systems 
are liable to suffer from breakdowns should make sure 
that all consumers are told of the necessity of seeing 
that appliances are switched off when a “cut” occurs. 
Gas Boards, being, of course, under greater compulsion, 
are generally punctilious about this. 


* x * 


“ Municipal trading ” was a sore point with electrical 
contractors for over half a century. An indication of the 
state of affairs sixty years ago was given in this note in the 
Electrical Review of 6th October, 1899 : — 


“The [Poplar] District Board has resolved to provide 
accommodation for a house-wiring department at the 
electricity works, at a cost of £1,200. The space is 
required for stores and showrooms. The principle 
involved in this step appears to us to be highly objection- 
able on various grounds. There is a limit beyond which 
municipal trading should not be carried, and this is over- 
stepped as soon as the local authority enters into com- 
petition with its own ratepayers, with the intention of 
carrying out work at little above cost price. There is no 
question of preventing a monopoly here; on the contrary, 
competition is crushed. The adoption of this principle 
at once throws open the door for municipal groceries, 
tailoring, etc.—if one, why not the others? ” 


Nationalisation of the supply industry intensified the 
competition between public and private enterprise, but 
now, whatever may be the secret thoughts of electrical 
contractors, the subject has become “ academic.” Sheer 
weight, if nothing else, has given the Electricity Boards 
an unremovable stake in the business, but they and the 
contractors are contriving to share the business and live 
amicably together. 














Engineering 
in Europe 


ABSTRACTS FROM FOREIGN 
TECHNICAL JOURNALS 


Mosr circuits for improving the p.f. of grid-controlled 
rectifier installations, particularly those working with 
asymmetrical grid control, operate by variation of the 
ignition angles of the units at different periods according 
to a predetermined cycle. In this case, the number of 
phases comprised by the cycle of variation of the ignition 
angle must neither coincide with the total number of 
phases of the rectifier nor have a common factor with it. 
A comprehensive investigation of the possibilities intro- 
duced by these methods shows that asymmetrical control 
cannot result in any improvement of the p.f. of single 
rectifier units. In a parallel circuit of two units, improve- 
ment takes place only if the control factor, n, equals 2 
and if the 1.f. harmonics are completely eliminated. Also, 
the p.f. may be improved by connecting two units, the 
anode voltages of which have 180° phase difference. 
A rectifier, with n=2, will have four different parts with 
three interphase transformers. 

A considerable effect can be obtained by mere modifica- 
tion in the grid control system. With n=4, the filling 
factor of the graph cos 6=f (r), where 7 is the percentage 
modulation, improves, but again, to completely eliminate 
the Lf. harmonics there must be four operating groups 
with three interphase transformers. The filling-up of the 
cos #6=f (r) graph for twelve-unit circuits does not 
improve if n is increased to 4. For other reasons, too, 
twelve-unit groups should not have a control factor higher 
than two. 

In installations with many units operating in parallel 
with large outputs (e.g. in rolling mill drives) n=4 is 
recommended. With small commutation angles (up to 
20°), the p.f. may be calculated without great error from 
formulz given and determined for an ideal rectifier. For 
commutation angles of 30-40° the error may go up to 
about 8 per cent.—‘ Asymmetrical Grid Control of 
Mercury Rectifiers,” V. I. Dolbnya, Elektrichestvo, No. 4, 


PP. 43-49, 1959, in Russian. 


Effect of Humidity on Dielectrics 


This paper is mainly concerned with the effect of moist 
tropical and subtropical atmospheres on impregnated 
paper. Comparisons are presented between the charac- 
teristics of the paper exposed to tropical atmospheres in 
test chambers with the corresponding characteristics when 
the paper was actually exposed in subtropical climates for 
periods up to three years. The measurements were made 
in Shanghai and Canton, as examples of natural wet sub- 
tropical climates, coastal and continental, respectively. 

It is proved beyond doubt that the water absorption 
observed during a storage of 6-7 days in a tropical test 
chamber exceeds considerably the absorption during a 





Readers who require accurate full translations of any of the 
articles abstracted in this section can be put into touch with the 
translators who will supply them at current rates.—Editors, 
Electrical Review. 
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year’s storage in either Canton or Shanghai. However, 
more interesting than the water absorption are the varia- 
tions of surface and insulation resistance, breakdown 
strength and loss angle of paper-base plastic laminates 
and insulating varnishes with the moisture absorbed. In 
some cases, there seems to be a fairly close relation 
between the deterioration of the electrical characteristics 
and the humidity of the air, but there are certain pheno- 
mena of recovery and reversibility in these variations, 
obviously depending partly on the character of the 
impregnants, so that there are still quite a number of 
problems far from being solved in this field—“ Moisten- 
ing of Dielectrics in an Atmosphere of High Humidity,” 
M. Rychtera and B. Barta’kova, Elektrotech. Obzor, 
Vol. 48, No. 4, pp. 193-197, April, 1959, in Czech. 


Single-Phase Two-Stage Rectifier 

The single-phase two-stage circuit may be considered 
as an intermediate circuit between a single-phase bridge 
circuit and a two-phase circuit with neutral conductor; 
the design parameters of the elements of this circuit will 
also be within the limits drawn by the last two circuits. 
The combination in the two-stage circuit of two stages 
with a high p.f. in symmetrical control, and of three 
stages if the control is asymmetrical, is its greatest 
advantage, since the power factor is materially improved, 
for a considerable modulation of the voltage, without 
necessitating any additional elements, such as zero or com- 
mutating valves, heavy-current commutating switches, 
compensating capacitors, or the like. 

On the transition to a lower output voltage the central 
section of the transformer secondary winding is auto- 
matically taken out, as contrasting with other circuits in 
which, independently of the output voltage, all parts of 
the secondary winding always carry the full current. 
Grouped two-stage circuits with equalising reactors with 
sequence control of the individual rectifiers enable further 
steps of the output voltage with high p.f. to be obtained. 
For example, a four-unit rectifier circuit may have five 
steps of the output voltage with a control range of 10 per 
cent and a mean value of p.f. of 0-87. The calculation of 
the parameters of two-stage rectifiers and the coefficients 
of grid current for single units as well as for groups can 
be based on the universal characteristics of the grid 
current given in the paper.— Single-Phase Mercury 
Rectifier with a Two-Stage Anode Voltage,” O. A. 
Maevskii, Elektrichestvo, No. 4, 1959, in Russian. 





L.E.S.-A.P.LE. Joint Meeting 


A SPECIAL joint meeting of the Illuminating Engineering 
Society and the Association of Public Lighting Engineers 
in South Wales is being held on 23rd October as part of 
the I.E.S. golden jubilee celebrations. An exhibition of 
street lighting equipment is also being held. 

The meeting will be held in the Guildhall, Swansea, and 
the exhibition in the adjacent Patti Pavilion. The morning 
session will be opened by the Mayor of Swansea, Councillor 
W. George, J.P., supported by Mr. A. J. Dalton (chairman, 
Cardiff Centre, I.E.S.), Mr. S. Hartland (chairman, South 
West Section, A.P.L.E.) and Mr. J. R. Smith (chairman, 
Swansea Group, I.E.S.).. This will be followed by a paper 
by Mr. R. D. Moody (engineer and surveyor, Swansea 
C.B.) on “The History and Technique of Public Lighting 
in Swansea,” and a tour of the exhibition. 

In the afternoon Mr. J. J. Liptrott (chairman, South 
Wales Centre, Institution of Highway Engineers) will give 
an address on “ Administration of Street Lighting” and 
Dr. H. F. Gillbe will give a talk on “ Random Thoughts on 
Street Lighting.” After a further visit to the exhibition a 


tour of Swansea public lighting will be made. 
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Nuclear Safety Devices 


PLESSEY NUCLEONICS PRODUCTION DEVELOPMENT FACILITIES 


Tre self-contained factory of Plessey Nucleonics, Ltd., 
at Northampton, has been in use since the company was 
formed in 1956. Last July, an extension which has 
doubled the area of the factory was opened by Sir John 
Cockcroft. The, company’s original programme was the 
development of a system for the detection of failures in 
fuel element cans at nuclear power stations. To this 
range of burst slug detection equipment has been added 
flux scanning apparatus, radiation detectors of many 
types, health instrumentation, process control instruments 
using nuclear techniques and provision of complete 
nuclear instrumentation for research and power reactors. 
The factory includes an extensive research and develop- 
ment department which employs about one-third of the 
total personnel. In addition to the counter and radiation 
studies laboratories, there is a full range of machine and 
assembly shops, with a clean assembly area for work in 
dust-free conditions. The Plessey Group’s chemical and 
metallurgical laboratories are situated nearby at Caswell. 


Burst Slug Detection 


One of the major activities of the company since its 
inception has been the development and production of 
burst slug detection equipment for power and research 
reactors. Calder Hall “ A” was the first nuclear reactor 
to be so equipped. Since then, units have been installed 
at Calder Hall “ B,” Marcoule (France) and Chapelcross. 
An improved type has been installed at Bradwell, and a 
special type has been supplied for the reactor under 
construction at Wurenlingen in Switzerland. Plessey 
Nucleonics are also supplying burst slug de“ection equip- 
ment for Hinkley Point, Latina (Italy), DIDO, PLUTO, 
DMTR, Trawsfynydd, a German reactor at Karlsruhe, 
and the advanced gas-cooled reactor at Windscale. 

Basically, two types of burst slug detection apparatus 
are being produced, one for gas-cooled reactors and one 
for water-moderated reactors. The principle of the 
detection system in the gas-cooled reactor is electrostatic 
precipitation of the radioactive fission products on to a 
wire which is then monitored under a scintillation 
counter. Stainless steel tubes are run from each fuel 
channel in the core to the detection equipment and a 
selector valve links each in turn to a precipitator unit. 
At Calder Hall, the detection apparatus samples each of 
the 10,000 canned uranium fuel elements every 27 
minutes, the sample period being 28 sec, during which 
time the count is integrated by a Plessey ratemeter. The 
sampling wires are motor-driven round a series of pulleys 
to form a continuous loop of sufficient length to allow the 
radioactive products adhering to the wire to decay to 
a negligible level before re-entering the precipitation 
chamber. 

The burst slug detection equipment for water- 
moderated reactors is basically similar to the equipment 
for gas-cooled reactors, with the exception that the water 
samples are passed through scrubbers where the xenon 
and krypton products are easily extracted by helium gas. 
The helium is then passed into the precipitation chamber. 
Instead of a wire in the precipitation chamber, this equip- 
ment uses a reciprocating rod. 

Detection of plutonium was originally carried out by 





its emission of <«-particles. The other major decay 
product of Pu239 is very low energy gamma radiations. 
These have a greater penetrating power than the 
a-particles and the Plessey plutonium monitor detects them 
by means of a scintillation counter followed by a single- 
channel pulse amplitude analyser. The monitor was 
developed primarily for the detection of minute amounts 
of plutonium which enter the human body by accident 
through cuts or wounds whilst handling this very toxic 
substance. 


Neutron Detectors 

Neutrons are detected by allowing them to react with 
an atomic nucleus that splits into two or more charged 
particles. At least one of these is emitted into the gas 
between two electrodes, causing ionisation and permitting 
a pulse of current to pass between the plates. To measure 
low neutron flux, it is usual to count the number of pulses, 
but to measure high neutron flux it is not necessary to 
count the individual pulses, as there are so many that 
they can be treated as a continuous current which is 
measured by means of a d.c. amplifier. Used in this 
manner, the detector is called an ionisation chamber and 
the neutron sensitive element may be either uranium 235 
or boron 10. Boron Io produces pulses but, unlike U235 
has no natural «-particle emission to cause a permanent 
background current. Basically, all neutron sensitive ion 
chambers manufactured by Plessey Nucleonics consist of 
two coaxial cylindrical electrodes coated with a neutron 
sensitive material and with gas (usually hydrogen) in 
the space between them. The neutron reacts with the 


Final testing of a precipitator unit, part of the burst slug detection 
equipment for the nuclear power station at Hinkley Point 
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HOUSING ESTATE 


A COMPROMISE solution has been reached by repre- 
sentatives of London Borough Councils and the London 
Electricity Board on the long-outstanding problem—how 
much should Councils pay towards capital costs of supply- 
ing electricity to new housing estates? Mr. B. H. Wilson, 
town clerk of Hampstead, who has been leading negotia- 
tions, said this was subject to final approval of a draft 
agreement. The question is to be discussed further by 
members of the Borough Councils’ Standing Joint Com- 
mittee on 19th October and the agreement may be signed 
on 9th November. 

An agreement at national level between electricity 
authorities, Government Departments and the local 
authority associations provided that Electricity Boards 
should not charge a contribution towards the capital cost 
of taking a supply to a housing estate (other than the cost 
of service lines and connections) if the housing authority 
provided an agreed minimum standard of wiring installa- 
tions and gave at least the agreed freedom of choice of 
appliances. There was a proviso that charges might be 
made in cases of abnormal cost. 

Difficulties subsequently arose in the London area over 
the application of the working formula. At a meeting in 
December, 1956, between representatives of the Councils 
and the London Electricity Board there was sherp dis- 
agreement. The Councils held that there was to be no 
charge for bringing a supply of electricity to local authority 
housing estates so long as houses or flats were provided 
with an agreed minimum installation, and that the making 
of a charge for service lines and connections would only 
be justified in abnormal! conditions. The Board held that 
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Rear of the timing unit of the burst slug detection monitors for the 
reactor at Karlsruhe, with the cover doors removed to show the 
relay systems 


neutron sensitive proton, causing a charged particle to be 
emitted into the gas. This causes ionisation of the gas 
and, if there is an electric potential between the electrodes, 
a small pulse current will flow. 


Other Products 


Contamination monitors for the measurement of the 
health hazards associated with the use of radioactive sub- 
stances are an important part of the Plessey Nucleonics 
range of equipment. As well as general purpose monitors, 
the company are producing food, milk and water monitors. 
There are two possible techniques for water monitoring, 
namely, the evaporation method and the extraction of the 
activity by ion exchange resins. The first method is not 
well suited to a continuous automatic system, so that the 
company have concentrated their efforts on the second 
method. 

Conventional radiation detectors are expensive, and are 
usually bulky and fragile and require elaborate power 
supplies. Recent advances in the techniques of producing 
semiconducting materials and their possible use as 
radiation detectors are being studied and developed by the 
company. 

The radiation studies laboratory is equipped with a 
new 100-channel pulse-height analyser and an electrostatic 
neutron generator of the Van de Graaf type arranged to 
produce 10° neutrons per sec. Both these types of 
apparatus are in use for fundamental research. 


ELECTRICITY SUPPLIES 


this did not apply in the case of multi-storey flats and 
that Councils should contribute towards the considerable 
expense of laying service connections. 

As the Board would not accept the Councils’ interpreta- 
tion of the agreement, the Councils were advised by 
their representatives not to settle any accounts on the 
basis of the Board’s interpretation. There followed pro- 
tracted negotiations and the chairman of the Board then 
put forward a compromise settlement on the date from 
which the working formula should apply. It was suggested 
(a) that in respect of all projects for which contributions 
had been requested before 1st January, 1952, any out- 
standing contributions should be paid; and (b) for all 
projects dealt with between 1st January, 1952, and 3oth 
April, 1956, where installations up to the working formula 
standard had been provided the service and connection 
charges should be waived, and that where the installations 
were not up to standard, the appropriate charges should 
be paid. These proposals were accepted by Councils’ 
representatives as a compromise which would enable 
settlement of old outstanding claims to be made. But 
they rejected a further proposal that from 1st May, 1956, 
onwards the working formula should apply and the appro- 
priate service and connection charges should be payable. 

It is understood that the proposed new agreement will 
deal in the main with service connections in flats and will 
provide for some contribution to be paid by Councils to 
the Board. Account will also be taken of the need, in the 
Councils’ view, to make the working formula more flexible 
to provide for the installation of electrical underfloor 
heating and drying cabinets and airing cupboard heaters. 
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MACHINE TOOL 
EXHIBITION 


Automatic Control 


Featured in Paris Display 


A CONVINCING demonstration of Britain’s lead in 
the field of automatic machine tool control was provided 
at the sixth European Machine Tool Exhibition held in 
Paris from 12th to 21st September. The latest electronic 
and electro-mechanical control systems were shown 
in operation by the 1,000 exhibitors from nine countries, 
attracting a great deal of interest, particularly from Conti- 
nental visitors. Three British firms devoted their stands 
exclusively to electronic and electrical control, and a high 
proportion of the other British exhibitors featured control 
systems on their own machines. 

Ferranti, Ltd., introduced two electronic systems: the 
“ Mark IV Transistor/Hydraulic”” and the “ Numerical 
Positional.” The Mark IV transistor/hydraulic con- 
tinuous system, described in our 2nd October issue, 
was shown controlling three-dimensional milling with a 
“ Tapemaster ” vertical milling machine and, on the stand 
of C.V.A. (Jigs, Moulds & Tools), Ltd., with a Kearney 
& Trecker vertical milling machine, while a machine 
specifically designed for tape control by the Mark IV 


Ferranti co-ordinate inspection machine 
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system was the “Contourmatic,” a contour milling machine 
made by High Precision Equipment, Ltd. The numerical 
positional control equipment does not need a computer, 
as the information is presented to the control console in 
the form of punched paper tape which can be prepared 
by the operator, or incremental movement can be accom- 
plished by direct dial setting. Rapid point-to-point 
positioning can be effected in cartesian or polar co- 
ordinates with feedback and self-checking facilities. 
Ferranti also showed a co-ordinate inspection machine 
which uses the same diffraction grating measuring system 
as in the control equipments. The measured co-ordinates 
of an inspection probe, supported on a cantilever and free 
to move over the work-table, are displayed continuously 
on two five-figure groups of electronic in-line read out 
scales. 

An analogue profiling and die-sinking control system, 
which has punched tape input and does not require an 
external computer, was shown by E.M.I., Ltd. The 
information punched on the tape consists of the co- 
ordinates of points spaced along the path to be traced by 
the cutter, and computing circuits establish smooth curves 


The *‘ Emicon"’ type C1010 system as applied to a Grimston drill 
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through each set of three points. The machine position 
is continuously measured and fed back to the control 
cabinet by analogue units. Machine tools fitted with this 
control system were exhibited by the Cincinnati Milling 
Machine Co. and C.V.A. (Jigs, Moulds & Tools), Ltd. 
A version of this system operating from dials or punched 
tape was demonstrated by Wadkin, Ltd., on their T.C.D.1 
positional drilling machine, which can swiftly position and 
drill holes up to 2in diameter in thick steel. E.M.I. also 
showed for the first time their low-priced positioning 
system—the “ Emicon ” type Cro1o—which can be con- 
trolled either from punched tape or by dial settings. It 
was shown working in conjunction with a Grimston drill, 
and also fitted to a specially designed 30in rotary table 
made by Optical Measuring Tools, Ltd., and exhibited by 
the Newall Group Sales, Ltd. The table provides an 
unlimited number of settings to an accuracy of three 
seconds of arc and a repeatability of one second. 
“ Inductosyn ” measuring elements, common to all E.M.I. 
control systems, were also on display. The company’s 
new mobile demonstration unit will go on tour with some 
of the equipment exhibited. 


Co-ordinate Setting System 

A large horizontal boring machine fitted with the B.T.-H. 
electronic two-dimensional co-ordinate setting system was 
shown on the H. W. Kearns & Co., Ltd., stand. Informa- 
tion is recorded on a simple punched card which can be 
prepared by the operator if required. When placed in 
the control desk, the card automatically sets the manual 
controls, providing an immediate visual check. These 
controls allow the operator to take charge of the move- 
ments of the slides whenever he desires. Coincidence 
meters on the control desk indicate clearly when the slide 
has arrived at the required position. The measuring 
system is based on magnetised bars built into the machine 
and is independent of micrometers, vernier scales or 
optical systems. Setting accuracy is normally within 
0-0005in and servo gear boxes provide rapid traverse and 
infinitely variable milling speed to both transverse and 
vertical movements. The machine can also be used for 
inspection by setting the coincidence meters to zero 
manually and reading the positions of the slides from the 
dial windows. 

On the Alfred Herbert, Ltd., stand, the “ Datatrol ” 


The control desk for the B.T.H. automatic 
co-ordinate positioning system 
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system was shown in conjunction with a Herbert/DeVlieg 
“ Jigmil.” In this the standard DeVlieg positioning 


“system is retained so that servo motors and control gear 


are not required. A dial and tape analogue system, with 
“ Inductosyn ” measuring scales, is used to reduce the 
possibility of operator error in setting co-ordinates, to 
increase the accuracy of measurement, and to give higher 
rates of output. Transistors are used in the electronic 
circuits which can be built into sealed units. 

Several examples of electro-mechanical systems were on 
view at the exhibition. Newall Group Sales, Ltd., had a 
“* Spacematic 1520 ” jig boring and milling machine with 
automatic measuring and control systems made by Airmec, 
Ltd. This operates by measuring very accurately the total 
angular rotation of hardened and ground leadscrews by 
special commutator type positioning units. Backlash is 
e'iminated by ensuring that the final approach to position 
always occurs from the same direction, and cumulative 
leadscrew errors are corrected by a cam in the gear box. 
The required table and cross-slide orders are selected by 
dials or punched tape. The overall accuracy is 0-ooo5in 
on each slide and the repeatability approximately 
o-ooo1sin. No valves are used—operation is by low- 
voltage d.c. switching circuits based on G.P.O. type relays. 

The main feature on the stand of Brookhirst-Igranic, 
Ltd., was the “ Bi-Stat ” static control gear built into and 
controlling an Asquith type MMS screw feed unit. In 
this system conventional pushbuttons, limit switches, con- 
tactor auxiliary switches, etc., are replaced by transducers. 
There are no moving parts in the control circuits, which 
are based on high-speed magnetic amplifiers operating at 
intrinsically safe low voltage and power levels. The basic 
elements, which perform all the logical operations in the 
control, take the form of small encapsulated blocks with 
input and output terminals. Diagrams were shown of 
this system applied to a fully automatic production line 
in which one operator could control thirty in-line transfer 
machines built up from Asquith MMS units. Contactor 
panels were photographically illustrated and a range of 
control components were mounted on a panel builder’s 


‘ selection chart. 


The “Lo-Vo-Lite ” safety lighting equipment, which 
was re-designed during 1959, was exhibited in “ built-in ” 
and “built-on” forms, together with a selection of 
standard limit, speed and other auxiliary switches. 


A Brookhirst-Igranic “ Bi-Stat’’ system is built into the 
Asquith screw feed unit 
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A high precision automatic repeating device was demon- 
strated by the Swiss firm, Société Genevoise, Ltd., on their 
latest “ Hydroptic ” jig boring machine. This is designed 
to repeat exactly the initial settings of a skilled machinist, 
and the accuracy of repetition is claimed to be within 
0-o0004in. Settings are read by a photo-electric micro- 
scope from the standard steel scales on the machine— 
which are similar to those supplied for world standards 
—and magnetically recorded on interchangeable rotary 
cylinder memories housed in a control console. The 
recorded information is transmitted to the electrical 
switchgear so that the moving unit undergoes a gradual 
reduction of the traversing speed and is finally stopped 
without any overshoot by the photo-electric controls. All 
electronic circuits are fully transistorised and the operator 
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has a continuous visual check on the machine movements. 

The Swiss firm of Tarex S.A. included in their display 
a demonstration of electronic speed control for each turret 
position on an eight-turret auto-lathe. The machine drive 
is provided by a Ward-Leonard system with thyratron 
field control, and the spindle speeds are pre-selected and 
changed automatically from the control panel. A reduc- 
tion of up to 60 per cent in the cycle time is claimed with 
this system. 

The German firm of Gebr. Heinemann A.G. introduced 
an automatic tracer lathe with electro-hydraulic control 
which could be set for manual or automatic cycling. All 
tool holder carriages can be moved independently in each 
direction and in any desired sequence, and the machine 
was shown in operation. 


A Comment on Electromagnetic Fields 
By H. L. Armstrong, M.Sc. 


SomeTIMEs one wonders whether, in physics in 
general and in electromagnetics in particular, field theory 
may not have had greatness thrust upon it. The writer 
found himself wondering along these lines as he read 
Craven’s recent discussion of the teaching of electro- 
magnetics (see Electrical Review, 1oth April, 1959). 

First of all, it must be said that any attempt to improve 
the teaching of this, or of any other subject, is to be 
encouraged. However, the more the field concept is 
emphasised, the more the discussion comes to sound like 
those common when the ether concept was in its heyday. 
Certainly if one says “ the region surrounding any charged 
body is affected .. .” either “ the region” is serving as 
another name for “ the ether,” or else one might as well 
delete any reference to “the region” and simply say 
“. . . around any charged body any other (charged ?) 
body is acted on by a force....” In this same vein, if 
one says that the arrangement of iron filings around a 
magnet makes the existence of a field of flux self-evident,! 
would it not be just as correct to say that the arrangement 
of dust on a vibrating plate makes the existence there of 
some kind of “ field of flux ” self-evident ? 


Force Between Moving Charges 


The usual statement about the magnetic field of a 
moving charge (e.g. electron) can lead to mistakes. 
A common one—it appears in some textbooks—is that 
about two charges moving at the same velocity V along 
parallel paths, the line joining them usually being perpen- 
dicular to the direction of motion. The force between 
them is calculated to be (1-V*/C*) times that which they 
would experience if at rest, C being the velocity of light. 
Actually, it appears that the forces are affected only by 
relative velocities and that the force between the charges 
moving in this way is exactly the same as if they were 
at rest. 

The real point, it would seem, is this. Since there is 
no evidence for any physical existence of a medium in 
which electromagnetic effects exist, under electromag- 
netics one must be dealing with the forces between charges 
as functions of their positions, velocities and accelera- 
tions. Several writers, especially Brown? and Moon and 


* Assistant Professor, Physics Dept., Queen’s University, Kingston, 
Ontario, Canada. 


Spencer® have shown recently how this could be done. 
Thus the “ fields” are merely mathematical fictions, as 
Maxwell himself pointed out that they would be if it 
should turn out that no medium was involved in electro- 
dynamics.‘ They may be most useful fictions, but should 
a student not have it clearly pointed out to him that the 
fictions which he is using are fictions ?° 

The similarities of other kinds of field to the electro- 
magnetic would seem to be somewhat superficial. For 
example, for (incompressible) fluid flow, the similarity is 
really that an inverse square law is involved. Here, 
however, the inverse square law arises merely from the 
fact that the inverse areas of similar (solid) figures vary 
as the inverse square of a linear dimension. As for heat 
flow and elasticity, what is really involved there is a very 
complicated system of forces (oscillatory and static, 
respectively) between particles, and the “ field ” is merely 
a sort of average of some aspect of these forces. (In 
passing, it may be noticed that here the full futility of 
attempts to “explain” electrodynamics in terms of 
elasticity becomes apparent. For elasticity is just the 
effect of force, electromagnetic or quasi-electromagnetic, 
between particles. Thus, one would merely be arguing 
in a circle. The nineteenth century physicists could not, 
of course, be blamed for not knowing this, but today 
we know it.) 

The objections are not intended to be presented in any 
spirit of quibbling. The question, and it would seem to 
be a fundamental one, is this: “ Is science helped, in the 
long run, by emphasising superficial analogies and by 
taking fictions too seriously ?” As far as physics goes, 
the writer believes, there can be only one answer. 
Possibly electrical engineers will have something more 
to say on this question as it applies to their peculiar 
problems. 
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Testing Large Motors 


FOR the testing of large high-speed induction motors and 
synchronous machines up to 10,000 h.p., at 3,000 r.p.m., 
the General Electric Co., Ltd., has developed and installed 
a new type of test plant. The principle is a variation of 
the back-to-back system in which the only power required 
from the supply is that needed to meet the mechanical 
and electrical losses. The demand for plant capable of 
testing large high-speed induction motors has arisen 
because of the present-day trend in power station practice 
which favours the use of larger generating units, with a 
corresponding demand for larger auxiliaries. 

An induction generator delivers power only when being 
driven above its synchronous speed. To operate a back- 
to-back test, means must be provided to give the required 
difference in the speeds of the two machines being tested. 
This is achieved in the G.E.C. scheme by using an epi- 
cyclic differential gear box in which the slip energy is 
provided by a variable-speed d.c. motor feeding into the 
planetary gear of the unit. Made by David Brown 
Industries, Ltd., the gear unit is continuously rated 
for 10,000 h.p. at 3,000 r.p.m. with a maximum shaft 
differential of 100 r.p.m. (i.e. 2,950 to 3,050 r.p.m.). It is 
built as a self-contained unit with its own water-cooled 
lubricating system. The maximum rating for the slip 
energy motor is 200 h.p. at 1,500 r.p.m. 

Driving the differential shaft creates a speed difference 
between the motors by adding revolutions to one and 
subtracting them from the other. In effect one motor 
is braked and develops a torque while the other is 
accelerated, absorbs the torque of the motor and delivers 
power as an induction generator. The loading on the 
machines is directly proportional to the rotational speed 
of the differential shaft. The differential shaft motor 
provides the slip energy or the rotor losses and the only 
power taken from the supply is that required to cover the 
stator losses. 

The gear unit can be used for testing any similar pair 
of induction motors provided their output is reasonably 
high compared with the gear losses. It is estimated that 
motors as small as 300 h.p. at speeds up to 3,000 r.p.m. 
could be tested satisfactorily. 

The gear unit can also be used in testing synchronous 


Arrangement of G.E.C. test plant showing two large two-pole 
induction motors coupled to the differential gear box for testing 
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machines by coupling a hand-operated gear unit to 
the differential gear train in place of the driving motor. 
A synchronous motor coupled to one main shaft and 
running at synchronous speed would not necessarily be in 
phase with a similar machine coupled to the other end 
when connected to the same supply, but the machines 
can be brought into synchronism by rotating the hand- 
operated gear unit. When similar machines have been 
synchronised, the loading on them can be increased by 
rotating the hand gear unit which causes their mechanical 
phase displacement to alter. 

One synchronous machine becomes a synchronous 
motor and the other a synchronous generator which feeds 
power back to the supply. The particular role played by 
each machine is dependent on the direction in which the 
hand-operating gear unit is rotated and the actual loading 
on each machine depends on the degree of mechanical 
displacement produced. 

One important feature of this testing unit is that, in 
the event of a sudden removal of the electrical load, the 
mechanical displacement between each machine remains 
unchanged, and the load can be re-applied without having 
to resynchronise the machines. This is particularly 
advantageous when testing synchronous machines which 
are controlled by automatic voltage regulators. 


S.I.M.A. Convention 


AT the eighth annual convention of the Scientific Instru- 
ment Manufacturers’ Association which will be held at the 
Hotel Metropole, Brighton, from 22nd to 24th October, 
discussions on the design, production and marketing of 
all types of instruments will be held under four panels. 
The theme of the convention concerns future instrument 
requirements, and in the first panel, under the chairman- 
ship of Mr. H. C. Pritchard, speakers will discuss the 
nuclear age, travel, medicine and the space age. Future 
materials and production techniques will be dealt with in 
the panel under the chairmanship of Mr. T. W. Clifford, 
with speakers discussing such subjects as environmental 
conditions applicable to ballistic missiles and _ satellite 
instrumentation, materials in instrument technology, coating 
materials for instruments, and electronic components for 
the future. 

Mr. John Bolton is the chairman of the panel which will 
deal with future organisation. Objectives, programmes and 
controls, creating world markets, financing the growing 
company, and management structure are among the subjects 
which will be covered by this group. The fourth panel, 
chairman Mr. H. C. Mayer, will be concerned with the 
individual in the company, with speakers on such subjects 
as the health of the individual, financial rewards, pension 
schemes and death duties, and inter-firm comparison. Full 
details of the social and business sessions at the convention 
are available from the Secretary of the Association at 
S.I.M.A. House, 20, Queen Anne Street, London, W.1. 


Institute of Welding 


THE autumn meeting of the Institute of Welding will be 
held in London from 3rd to 6th November, and will be 
a joint one with the French Society of Welding Engineers. 
The general subject will be quality control in welding, and 
fourteen papers will be presented and discussed in three 
technical sessions at the Institute on sth and 6th November. 
Visits to a number of laboratories and works have been 
arranged for the French guests on 3rd and 4th November. 
The meeting will open with a reception at the Institute 
on the evening of 3rd November, following the presidential 
address by Mr. E. Seymour-Semper. The programme will 
also include the annual dinner of the Institute at the Park 
Lane Hotel on 4th November. 
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WILLINGTON “A” 


New 400 MW Semi-Outdoor Power Station Officially Opened 


On Friday last the 400 MW Willington “ A ” generat- 
ing station in the East Midlands Division of the Central 
Electricity Generating Board was officially opened by the 
Duke of Devonshire. Since we published a comprehen- 
sive description of this plant in the Electrical Review dated 
8th August, 1958, good progress has been made with 
the construction work at the station and all four of the 
100 MW English Electric turbo-alternators have been 
commissioned. 

The station is situated near the village of Willington 
between Derby and Burton-on-Trent. The plant is laid 
out in “ H ” formation with the four semi-outdoor boilers 
grouped in facing pairs in the centre to form the cross leg 
of the “H” and with two turbines in line on each side. 
The boilers are of International Combustion, Ltd., manu- 
facture and each is a single-drum unit with a continuous 
maximum evaporative capacity of 830,000 lb/hr with the 
feed water at a temperature of 410°F. The steam 
conditions at the superheater outlet are 1,600 p.s.i. and 
1,060°F. Automatic boiler control is carried out by 
means of an Electroflo pneumatic/hydraulic system. On 
one of the boilers a prototype pressure mill has been 
installed. This is a smaller version of the mills which 
will be used in conjunction with the 550 MW reheat boilers 
to be installed at Thorpe Marsh generating station. 

The four 1oo MW English Electric three-cylinder 
impulse reaction 3,000 r.p.m. turbines are designed to 
operate with steam conditions at the turbine stop valve 
of 1,500 p.s.i. and 1,050°F, with six stages of bled steam 
feed heating, exhausting to twin condensers operating at 
28-9in Hg vacuum. The specified steam and heat con- 
sumptions are 7-477 lb/kWh and 8,463 B.Th.U/kWh at 
m.c.r. The four alternators generate at 13-8 kV and, 
apart from No. 2 unit, all are hydrogen cooled in the 


normal manner. No. 2 is the first fully direct hydrogen 
cooled alternator to be operated in this country. It is of 
the same physical size as the other three units and has 
been installed to provide operating experience of the new 
cooling technique which is being adopted for machines 
of much larger rating. It is cooled by high-pressure 
hydrogen which is pumped through hollow conductors in 
both the rotor and stator by means of a separate axial 
blower driven from the exciter gear box. 

Each generator is solidly connected to a generator 
transformer and unit transformer in the normal manner. 
In the case of Nos. 1 and 3 machines the output is stepped 
up to 132 kV and in Nos. 2 and 4 it is stepped up to 
275 kV. Loading and synchronising of the alternators is 
carried out from the two unit plant control rooms. The 
275 kV, 132 kV and 11 kV switching is operated from the 
main station electrical control room. 


Opening Ceremony 

The Duke of Devonshire, who was welcomed by the 
divisional controller, Mr. O. S. Woods, said he was aware 
of the great strides that had been made since the war in 
the development of the electricity supply industry. He 
thought that two outstanding features were the ability of 
the C.E.G.B. to-order plant relatively more cheaply than 
in 1948 as a result of technical advances, and the main- 
tenance of low prices by the generating industry, despite 
increases in production costs. 

After the unveiling of a commemorative plaque and the 
presentation of a memento to the Duke and bouquets to 
Mrs. C. R. King and Mrs. F. H. S. Brown, the response 
for the guests was made by Mr. E. B. Banks, sales and 
commercial policy director, English Electric Co. He said 
that Willington, one of the two most advanced stations 
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General view of one of the two turbine rooms 


operating in the country, represented a notable landmark 
in the evolution of power station design and construction. 
Speaking of the co-operation between manufacturers, the 
consulting engineers and the C.E.G.B., he said that when 
ordered some six or seven years ago the alternators were 
to be of the conventional hydrogen-cooled type. The 


manufacturers considered that one unit should be designed 
to incorporate a new type of cooling to enable valuable 
test data to be obtained for this method which was sub- 
sequently to be used in the larger sets being manufac- 
tured, and approval was readily obtained from the 
consultants and the Board. 


Alignment of Commonwealth Standards 


MUCH useful progress towards the greater alignment of 
their industrial standards was made by the seven countries 
which took part in the recent Commonwealth Standards 
Conference in Ottawa (26th August to 3rd September). 
The conference, the fourth of its kind, was attended by 
more than 70 representatives drawn from many industrial 
concerns and standards organisations. The conferences 
included three technical sessions on steel, air receivers 
and cranes—all subjects of importance in intra~Common- 
wealth trade and therefore needing as close alignment as 
possible from the standards viewpoint—and a general 
session on some of the common policy problems facing 
Commonwealth standards organisations. Mr. H. A. R. 
Binney, director of the B.S.I., took the chair at the 
general session. 

The conference also reviewed progress made on the 
technical subjects discussed at the Delhi meetings in 1957 
—cables, electrical equipment of machine tools and safety 
of domestic appliances. There appeared to be need for 


further discussion on insulation thicknesses for rubber- 
moulded cables, but on other types of cables good pro- 
gress was reported in the alignment of Commonwealth 
standards. The agreements on electrical equipment of 
machine tools were being implemented and this Common- 
wealth alignment was likely to be helpful in international 
discussions on this subject which were just starting. 
Further progress on safety of domestic electrical appli- 
ances awaited the completion of work in Australia. 

In the general session, views were exchanged on the 
problems of certification marking and approval schemes 
in regard to administration, control of quality, and 
publicity to promote acceptance of such marks and under- 
standing of the independent assurance which they carried. 
In regard to the problems of inch and metric measure, 
procedures were discussed to reduce the inconvenience 
caused by the existence of the two systems and to achieve 
the maximum interchangeability of goods through the 
adoption of corresponding standards. 
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NEW BOOKS 


Encyclopedia of Energy-Supply Economics. Volume 2: 
“Load Curves and Duration Curves in Electricity 
Supply.” By Max Wolf and Hellmuth Junge (in 
German). Pp. 563; figs. Springer Verlag, Berlin. 
Price DM.97.50. 


This is the second of a series of five German volumes; 
the others (mot yet published) are planned to cover 
“Basic Concepts and Definitions of Electricity Supply,” 
“Cost Calculations in Electricity Supply,” “ Contracts, 
Prices and Tariffs in Electricity Supply and District 
Heating ” and “ District Heating Stations.” 

The potential reader in this country, where the elevation 
of the subject matter of this book to a science involving 
systematic research is still in progress, will be over- 
whelmed by the sheer volume of the material gathered 
from numerous sources. These are mainly German, 
of course, but there are many foreign ones, helped 
in this respect by the published reports of UNIPEDE 
Congresses. Some of these reports, as well as other 
publications, are included almost verbatim in translated 
form and commented upon, but it would have been prefer- 
able if only the essential points had been absorbed into 
the general text. In other places, also, matter of minor 
importance could with advantage have been more con- 
densed, while some important American work seems to 
have been overlooked, such as the contributions to load- 
curve study by R. F. Hamilton, C. W. Bary, etc., and the 
load-recording methods using automatic translation from 
magnetic tape to punched cards developed by the 
Westinghouse Electric Co. 

The comprehensiveness of the work is illustrated by 
the following selected chapter headings:—Load Curve 
and its Graphic Reproduction; Actual Load Curves of 
Active Load; Normalised Curves of Active Load; 
Actual Curves of Reactive and Apparent Load; 
Mathematical Instruments and Methods for Inte- 
grating Load Curves, etc.; Diversity Problems; Further 
Methods of Load Representation; Analysis of Load 
Curves; Synthesis of Load Curves, etc. 

As no similarly comprehensive work exists here, the 
book will be found useful by all interested in the systematic 
study of problems of electricity supply economics.—P.S. 


Mathematics for Telecommunication Engineers. By 
S.J. Cotton. Pp. 245; figs. Chapman & Hall, Ltd., 
37, Essex Street, London, W.C.2. Price 37s 6d. 


In the preface of this book the author says that his 
object is to present mathematics “as a tool that com- 
munication engineers can use to meet their problems.” 
He then expresses the pious hope that “ such engineers 
will follow it easily.” The book contains twelve chapters; 
the first six discuss the algebra and calculus usually given 
in mathematical text books for engineering students, the 
seventh describes the use of differential equations in the 
theory of communication networks and transmission lines, 
and the eighth deals with that part of the theory of 
functions (of a complex variable) required for the ninth 
chapter which discusses the analysis of the response of 
passive networks energised by the application of com- 
plicated electrical waveforms. The last three chapters 
give brief introductions to some of the more recondite 
fields of mathematics used by engineers specialising in 
certain branches of telecommunication work. 

In the first chapter the author gives rules for the multi- 
plication and division of vectors but in the tenth he tells 
us that there are only two kinds of vector product (the 


dot and the cross) and the division of vectors is not 
defined. The author has failed to appreciate that in his 
first chapter he has used j as a quadrantal versor and 
that his (a+jb) and (c+jd) are not vectors but versors. 
Consequently their product is another operator of the 
same kind and is not a vector product at all. The author 
makes use of the Heaviside expansion theorem in the 
ninth chapter and shows the ease with which this can be 
applied to practical cases. From the theorems given in 
the eighth chapter the author could have inverted the 
Heaviside operational formulations and made things much 
easier for the student. This simple inversion would have 
enabled the unsatisfactory discussion of the Carson infinite 
integral theorem to be eliminated. Some of the analytical 
discussions in this book would make a pure mathematician 
shudder. Nevertheless, certain parts of the book, par- 
ticularly those dealing with communicating networks, will 
be of interest to students preparing for the fourth and 
fifth years of the City and Guilds Course in Telecom- 
munications.—H. J.J. 


Electric Wiring Diagrams. By W. P. Maycock. 5th 
edition by R. H. Ladley. Pp. 211; figs. 268. Sir 
Isaac Pitman & Sons, Ltd., Pitman House, Parker 
Street, Kingsway, London, W.C.2. Price 1§s. 


In this fifth edition over 90 new diagrams have been 
included, some replacing old diagrams illustrating obsolete 
equipment or which were not in conformity with current 
practice. References are now made to the Regulations 
for the Electrical Equipment of Buildings, 13th edition, 
published by the Institution of Electrical Engineers. 


Films in Electrical Research 


AT the first conference of the newly formed National 
Committee for High Speed Photography recently held at 
Queen Mary College (on the subject of “High Speed 
Photography in Industry”) Mr. J. C. Needham, of the 
Electrical Research Association, read a paper on “ Tech- 
niques for Medium-speed Photography of Self-luminous 
Events.” Mr. Needham showed some beautiful examples 
of still and ciné film records. One problem encountered 
was that of accurate interpretation of colour film records. 
Because one saw a given colour in a photograph it need 
not be the actual colour of the phenomenon photographed. 
This could lead to serious mistakes in interpreting photo- 
graphic evidence about electric arcs for example. Thus what 
appeared to be a colour record of a carbon arc of high 
intensity in one picture turned out to be a record of a blue 
vapour stream in another. 

At the Electrical Research Association the study of self- 
luminous objects presented many problems, and frequently 
required imaginative lighting. Thus an arc when 
illuminated from behind by a high intensity light source 
could be filmed in silhouette in a way which permitted 
much more accurate analysis. The use of a six-filter rotary 
disc made it possible to take a series of still pictures which 
permitted comparative analysis of six different exposures of 
a phenomenon which -took place in a fraction of a second. 
This enabled a comparison to be made of records made in 
identical conditions. Alternating current passed zero 
current twice per cycle. At that point illumination fell 
practically to zero and this phenomenon could be used to 
make film records of arcs which normally could not be 
photographed. Using this technique Mr. Needham had 
made some excellent colour records of the movement of a 
pool of molten metal. Exposures at 10,000 frames per 
second provided equally beautiful records of molten globules 
bouncing off a metal plate. 
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“All-Electric” Flats at Paisley 


Provost George Walker on Friday 
last officially opened the first of six 
blocks of “ tall-building ” flats erected 
for the Burgh of Paisley. The flats are 
“ all-electric” in the fullest sense of 
the word and are at present the tallest 
in Scotland, although Glasgow and 
Edinburgh have plans for blocks of 
flats up to twenty storeys. This type 
of building has been simplified by 
making full use of electricity. 

Each block consists of 56 three- 
apartment flats contained in fourteen 
storeys, the ground floor being laid out 
for launderettes and storage space. 
The living room and hall of each flat 
have electric under-floor warming, and 
the first floor and the seventh to 
fourteenth floors have an under-floor 
heating load of 4 kW. The second to 
the sixth floors inclusive have a load- 
ing of 3-7 kW, making a total con- 
nected “ off-peak ” space heating load 
in each block of 218 kW. In addition, 
the domestic hot water is derived from 
cistern-type tanks with a loading of 
3 kW each, this load totalling 168 kW. 
The total load of 386 kW for space 
heating and domestic hot water is 
supplied at the Board’s low “ off- 


peak ” tariff rate. Other services con- 
sisting of electric cooker, wash boiler, 
drying cabinet and other ancillary 
equipment are supplied at the normal 
domestic tariff. 

In the South of Scotland Electricity 
Board’s District there are many such 
blocks of flats already occupied and 
many more are under construction, 
involving more than 7,500 individual 
dwellings. 


Plymouth Electrical Exhibition 


Plymouth is celebrating the diamond 
jubilee of the electricity service in the 
city, and to mark the occasion the 
South Western Electricity Board is 
holding a special exhibition at the 
Abbey Hall from 21st to 24th October. 
This will not only cover the latest 
developments in generation and distri- 
bution of electricity, but will also show 
the most up-to-date electrical labour- 
saving appliances. On the commercial 
side the focus will be on electric cook- 
ing, water heating, home laundry and 
space heating. 

A special section of the display will 
be devoted to electric floor-warrhing. 
Models of Hinkley Point nuclear 
power station, of “live” reactors at 
Berkeley atomic power station, and a 
complete electricity transmission and 
distribution system made by the 
Metropolitan-Vickers Electrical Co., 
Ltd., will also be on show. 


OVERSEAS 


Nigerian Progress 


A detailed examination of develop- 
ments in the economy of Nigeria since 
the war and of the country’s future 
outlook is provided in “ Economic 


The first of the ten 330 kV generator transformers being built at the English Electric Co. 
Stafford Works for the underground power station at Kariba passing the head waters behind 


the dam en route to the site. 


To reduce the cost of excavations in the underground power 


station, the overall dimensions of the transformers have been kept as small as possible, 
consistent with good engineering 
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Survey of Nigeria 1959,” a 132-page 
book with many tables and four fold- 
out maps published by direction of the 
Nigerian National Economic Council 
(price 7s 6d). 

The generation of electricity is 
mainly in the hands of the statutory 
Electricity Corporation of Nigeria. 
Supplies are expanding rapidly and 
the number of units sold has more 
than trebled in the last six years. At 
the end of 1962 the installed capacity, 
at 183 MW, will be double that five 
years earlier. Hydro-electric schemes 
on the Niger and Kaduna Rivers are 
being examined, and a station operat- 
ing from natural gas is planned for 
1962-63. The electricity produced will 
be among the cheapest in Nigeria. 

By the time the current develop- 
ment programme is completed in 1962, 
it is estimated that there will be some 
48,000 telephones, 75 per cent con- 
nected to automatic exchanges. An 
important feature of these develop- 
ments is the replacement of wires by 
radio, and of the 68,000 miles of the 
telephone trunk circuit mileage 
planned by 1962 two-thirds will be 
carried over radio systems. 


Electric Power in Europe 


Under the adverse economic climate 
of Europe in 1957-58 and a consequent 
slackening in use of primary energy, 
consumption of electricity continued to 
rise by 7 per cent and to replace 
directly-used primary fuels. This is 
stated in a study, “ The Electric Power 
Situation in Europe in 1957,” by the 
United Nations Economic Commission 
for Europe, Geneva (price 3s 6d). 

The report has a twofold purpose: 
to provide a survey of the main facts 
and present tendencies affecting the 
industry; and to draw the attention of 
the E.C.E. Committee on Electric 
Power to salient questions of European 
interest which may require considera- 
tion. It points to a number of basic 
features of the present situation 
including: the importance of certain 
industries, such as metal manufactur- 
ing and chemicals, and of domestic 
consumers, in maintaining a high rate 
of consumption even during a reces- 
sion; the progress in planned inter- 
connection, so that all except three 
European countries will in a few years 
be able to import and export electric 
power across their frontiers; the 
greatly increased economic feasibility 
of combined power and heating plants; 
and a notable technical advance in 
automatic power-frequency regulation 
that now allows groups of adjoining 
countries to maintain complete 
flexibility in parallel working and easy 
interchange of electrical energy at 
short notice. 

The latest issue of the E.C.E.’s 
“ Annual Bulletin of Electric Energy 
Statistics for Europe” contains final 
data for the years 1954 to 1957 as well 
as provisional data for 1958. Of par- 
ticular interest are the statistics of 
consumption by twenty-two different 
types of consumer, including eleven 
industries. 
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Credit Cover for Yugoslav 
Business Extended 


The Export Credits Guarantee 
Department is now prepared to insure 
capital goods business with Yugoslavia 
on terms of credit extending to five 
years from the date of shipment. The 
department’s liability will be 75 per 
cent of loss for all risks covered, com- 
pared with the normal liability on 
capital goods business of 85 to 90 per 
cent. 

Previously the limit for this market 
was three years and the relaxation is 
intended to enable U.K. manufac- 
turers of capital equipment to continue 
to compete for business in Yugoslavia, 
now that the British Government’s £3 
million loan made in February is fully 
committed. Since 1949 loans totalling 
£20 million have been made to Yugo- 
slavia for the purchase of British 
goods. 


More Diesel Locomotives 


The British Transport Commission 
has placed orders with British Rail- 
ways workshops at Crewe, Doncaster 
and Swindon for a further-eighty main- 
line diesel-powered locomotives. This 
brings to over 400 the number of 
main-line diesel locomotives to be 
built in railway workshops for the 
modernisation programme. These 
new orders are valued at £83 million. 
Six of the locomotives will be of the 
electro-diesel type, which is entirely 
new to Britain. They will be built by 
the Doncaster Works for the Southern 
Region. These electro-diesel loco- 
motives will be able to run as electric 
locomotives on electrified lines or 
under their own diesel power else- 
where. The remaining seventy-four 
locomotives will have diesel engines of 
2,700 h.p. with hydraulic transmis- 
sions. 


B.LC.C.-Burndy, Ltd. 


On 30th September British Insulated 
Callender’s Cables, Ltd., signed an 
agreement with the Burndy Corpora- 
tion of Norwalk, Connecticut, U.S.A., 
to form a new company in the United 
Kingdom to be known as B.I.C.C.- 
Burndy, Ltd. The new company has 
an authorised capital of £250,000 and 
has been formed with the object of 
manufacturing and marketjng the 
existing range of Burndy products in 
the United Kingdom and other parts 
of the Commonwealth, and it will be 
in a position to supply all types of 
electrical connectors for Electricity 
Board transmission, distribution and 
power station work, and for manufac- 
turers of switchgear and appliances. 
It will also provide connectors which 
have a wide application in the aircraft 
and shipbuilding industries. Manu- 
facture in the United Kingdom will 
commence in January next but initial 
supplies to American standards will 


be available for test and examination 
almost immediately. Among these 
products is a forged copper line tap, 
the design of which is new to Britain, 
for application in rural electrification. 
Production and marketing operations 
will be carried out at the B.I.C.C. 
Accessories Division, Prescot, Lancs. 
The board of directors of the new 
company comprises Messrs. E. Bowyer, 
R. A. Crook and E. F. Duncan 
(B.I.C.C.) and Messrs. S. Wolberg, 
A. G. Thomson and G. M. Szabad 
(Burndy). Mr. S. Clayton is the 
secretary. 


Diesel Generating Sets for Turkey 


Hawker Siddeley Brush Inter- 
national, Ltd., announces that it has 
been awarded an order valued at over 
£500,000 by the N.A.T.O. Authorities 
in Turkey for the supply of forty-four 
diesel generating sets, totalling 
10,000 KW. The diesel engines will 
‘be manufactured by Mirrlees, Bicker- 
ton & Day, Ltd., and the electrical 
equipment by the Brush Electrical 
Engineering Co., Ltd. 


A.E.I. Computer 


The first production model of the 
central computing unit of the A.E.I. 
1010 data processing system manufac- 
tured by the A.EJ. Electronic 
Apparatus Division at Trafford Park, 
Manchester, 1s now undergoing tests. 
Various items of peripheral equipment 
are being added and tested with the 
computer, which will be installed in 
a computer centre in the Manchester 
area by the end of this year. 

Programming courses will be started 
early next year at the computer centre 
where the roro data processing system 
will be available for customers and 
prospective 
customers, to run 
and prove pro- 
grammes written 
for their own 
applications. 

The A.E.I. toro 
data processing 
system (previously 
announced as the 
Metrovick roro) is 
claimed to be more 
than four times as 
fast and twice as 
powerful as any 
other system avail- 
able in the same 
price range. It has 
been specially de- 
signed so that a 
medium sized 
installation costing 
about £150,000 can 
be expanded at 
will as data pro- 
cessing require- 
ments grow. This 
is done by the 


addition of new ancillary equipment 
without any change to the central 
computing unit being necessary. 


A.S.E.E. Diploma Awards 


The Executive Council of the 
Association of Supervising Electrical 
Engineers has reviewed the results 
achieved by candidates who entered 
for the 1959 A.S.E.E. Diploma Scheme 
examinations and has announced the 
award of premiums as follows:— 
A.S.E.E. Diploma Examination: Ist 
Premium (25 guineas) to Mr. T. J. 
Cummins (Birchgrove, Cardiff); 2nd 
Premium (15 guineas) to Mr. 
B. W. Hardacre (Aughton, Ormskirk, 
Lancs.). A.S.E.E. Technician’s Certi- 
ficate Examinations: 1st Premium (15 
guineas) to Mr. A. Driver (Crewe); 
2nd Premium (10 guineas) to Mr. T. J. 
Sawyer (Clapham, Bedford). The 
Albert Brammer Trophy has been 
awarded to Mr. A. Driver. Sir Josiah 
Eccles will present the awards to the 
successful candidates on the occasion 
of his presidential address to be held 
on 20th October in the Lecture 
Theatre, Manson House, 26, Portland 
Place, London, W.1. 

Now that the electrical technicians’ 
courses of the City and Guilds of 
London Institute are well established 
in most areas and consequent upon the 
Association becoming a signatory to 
the certificates issued by the Institute 
as a result of these courses, the 
A.S.E.E. Technician’s Certificate has 
been withdrawn from the A.S.E.E. 
Diploma Scheme. The examination 
for the more senior award—the 
A.S.E.E. Diploma—will continue to be 
held and the 1960 examination will 
follow the syllabus already established. 
After 1960 it is envisaged that the 


A.E.|. computer under test 











Westool, Ltd. 


Diploma examination will be re- 
modelled to provide a means whereby 
the technician holders of the City and 
Guilds Full Technological Certificate, 
and others, who have followed an 
approved course of practical training 
and acquired the necessary industrial 
experience, will be able to secure 
evidence of their supervisory and 
administrative competence through the 
A.S.E.E. Diploma Scheme. 


Transformers for Australia 


Bruce Peebles & Co., Ltd., Edin- 
burgh, has dispatched the first two of 
three 90 MVA, 275/66/11 kV trans- 
formers to the Magill substation, 
Adelaide, of the Electricity Trust of 
South Australia. These are the largest 
transformers so far under manufacture 
anywhere for Australia. Weighing 118 
tons when stripped for transport, they 
were taken by road to Leith Docks 
and put on board the Norwegian vessel 
Belkarin, which is equipped with 
derricks capable of loading and un- 
loading weights of that magnitude. 
The transformers will be used to link 
the main 275 kV line from Port Augusta 
power station to the metropolitan sys- 
tem in Adelaide. The third trans- 
former is scheduled for dispatch next 
year. 


Westool London Office 


Speaking at a reception held by 
Westool, Ltd., of St. Helen’s Auckland, 
to celebrate the opening of its London 
office at 2, Ashley Place, London, 
S.W.1, on 29th September, Mr. B. A. 
Williams, chairman of the company, 
briefly reviewed the history and 
growth of the business, mentioning 
that it was formed as a limited com- 
pany in 1923, and then occupied small 
premises in Putney. The need for 
post-war consolidation, coupled with 
building restrictions placed upon it by 
the L.C.C., led to its removal from 
Putney to Bishop Auckland, Co. 
Durham, and it now had a staff of 
nearly 800. The Bishop Auckland 
factory had a total area of 125,000 
sq ft. The turnover had increased to 
nearly seven times what it was in 1947. 
Under licence from America they 


The new London office in Ashley Place, S.W.I, of 


manufactured the 
Warner electric 
magnetic brakes 
and clutches, and 
had just completed 
a further American 
licensing agree- 
ment with the Con- 
trols Company of 
America to pro- 
duce the “Soreng” 
solenoids in the 
United Kingdom. 
Under licence from 
France they had 
started the manu- 
facture of the 
“Elcotron” eddy- 
current coupling, a 
new form of speed 
regulator. 

The new London 
office occupied an area of some 2,000 
sq ft on the ground and lower ground 
floors of the building and was in tele- 
printer contact with the factory at St. 
Helen’s Auckland. ‘Mr. A. C. Stewart, 
who was until recently their assistant 
sales manager, had been appointed 
London office manager. 


George Kent Conference 


A four-day conference was held by 
George Kent, Ltd., at Luton, in the 
week beginning 28th September, under 
the chairmanship of Commander P. W. 
Kent, R.N., at which there were dis- 
cussions relating to technical matters 
and marketing. Also dealt with were 
future plans in relation to the com- 
pany’s range of industrial instruments, 
meters and automatic controllers in the 
home and export markets. Attending 
the conference were members of the 
Kent sales organisation in various 
parts of the world, in addition to 
United Kingdom area representatives. 
Members of the board of directors of 
the parent company, together with 
senior research development, produc- 
tion, service and sales engineers, were 
also present. 


L.E.B. Visitors to Kenwoods 
District managers and district com- 

mercial engineers of the London Elec- 

tricity Board visited the offices and 
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demonstration theatre of the Kenwood 
Manufacturing Co., Ltd. at Old 
Woking, Surrey, on 29th September, 
and saw a demonstration of Kenwood 
products and discussed general mar- 
keting arrangements. This was the 
first of a number of meetings proposed 
by Kenwood to strengthen their liaison 
with their retail sales outlets. 


E.C.A. Annual Dinner 


The annual dinner of the Electrical 
Contractors’ Association is to take 
place on oth February next at 
Grosvenor House, London, W.1. 
Tickets (available to members only, 
who may invite guests) will be £2 2s 
each, obtainable from the director and 
secretary, Mr. L. C. Penwill. 


Copperad Acquisition 

Copperad, Ltd., has acquired the 
entire share capital of the Manwood 
Miller group of companies, which pro- 
duces electronic air cleaners, capillary 
air washers and centrifugal fans. The 
Manwood Miller works at Stalybridge, 
Cheshire, will continue to manufac- 
ture the existing range of equipment 
and the factory and office staff will be 
retained in the organisation. At 
present the Manwood Miller com- 
panies are marketing their equipment 
under the titles of Manwood Miller 
(Sales), Ltd., and the Fan Equipment 
Corporation, Ltd. In the future their 
products will be sold under the title 
of Manwood Miller Fans & Filters, 
Ltd., incorporating Manwood Miller & 
Co., Ltd., Fan Equipment Corporation, 
Ltd., a “ Copperad ” company. 


Stone-Platt Merger 


As the result of an agreement made 
between Stone-Platt Industries, Ltd., 
and the Carrier Corporation of Syra- 
cuse, N.Y., American-designed air 
conditioning and industrial refrigera- 
tion equipment will be manufactured 
in Great Britain for sale both here 
and abroad. Together, the two com- 
panies have formed a marketing 
organisation, to be known as the 
Carlyle Air Conditioning & Refrigera- 
tion, Ltd., 1, King Street, St. James’s, 
London, S.W,1, in which the Carrier 
Corporation has a controlling interest. 


Back row (left to right): Messrs. V. F. Cook, R. G. Hubbard (Kenwood), D. W. Sullivan, R. A. 

Blake, S. Mawson, F. T. Morris, G. H. Fowler, R. D. Goodson, P. L. Carnell (Kenwood) and E. H. 

Hall. Front row :Messrs. D. Thornton-Williams (Kenwood), L. W. G. Hetherington, J. D. Freed- 
man (director, Kenwood), H. D. Allen and H. Lloyd-Williams 
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The equipment will be manufactured 
under licence from Carrier Inter- 
national, Ltd. (a subsidiary of Carrier 
Corporation), and will be identical in 
basic design and performance to the 
Corporation’s equivalent products in 
the United States, but detail variations 
will be made to comply with British 
Standards Specifications. 

Through two of its member com- 
panies, J. Stone & Co. (Deptford), 
Ltd., and the recently acquired Winsor 
Engineering Co., Ltd., of Glasgow, 
Stone-Platt already occupies an im- 
portant position in the air conditioning 
and refrigeration field. Both these 
companies will now be expanding their 
production and, in addition, Tweeds- 
dale & Smalley, one of the textile 
manufacturing companies in the Stone- 
Platt Group, will devote a proportion 
of its facilities to the manufacture of 
air conditioning and refrigeration 
equipment. 


Prices of Materials 


In the accompanying table we give 
the basis prices of the more impor- 
tant materials used in the electrical 





ALUMINIUM ingots ton {180 os od 
COPPER, H.C. Electro ton £233 58 0d 


Fire Refined 99°70% ton £232 os od 
Fire Refined 99°50% ton £231 os od 
COPPER Tubes : 4b 2s 3d 
Sheet ¥ oa ee fas Ios od 
H.C. wire and strip.. | ton £285 158 od 
LEAD, English .. | ton £70 5s 0d 
Foreign ve .. | ton £69 os od 
MERCURY... .. flask £71 10s od 


TIN, block (English) .. | ton £794 10s od 
ZINC, G.O.B. Foreign | ton £86 15s od 
BRASS Tubes (solid 


drawn) - ot Ib 18 10}d 

Wire - on Ib 2s 8}d 
PHOSPHOR BRONZE 

Wire és a Ib 4s 1d 
PLATINUM .. - oz £28 10s od 
RUBBER, No. 1 R.S.S. 

spot .. * .. Ib 324d—323d 











industry. The figures given are the 
selling prices and are those quoted on 
Tuesday last. 
Swiss Exhibitions 

Three modest but interesting exhibi- 
tions of Swiss engineering and con- 
sumer goods are being staged in 
London in connection with the “ Swiss 
Fortnight in Great Britain” (5th to 
17th October). At Hulton House, 
Fleet Street, some 25 Swiss firms and 
their British agents are showing light 
engineering equipment and precision 
instruments, including electronic 
measuring and calculating equipment, 
welding generators, industrial valves 
and models of a gas turbine and trac- 
tion equipment. There is a display 
of “Design in Switzerland” at the 
Tea Centre, Lower Regent Street, 
and at the “Exhibition of Industrial 
Architecture in Switzerland” at the 
Royal Institute of British Architects, 
66, Portland Place, W.1, is an Escher 
Wyss industrial steam turbine rotor 
designed for 1,400 lb/sq in at 1,110°F. 


Lamp Publicity 
Cryselco, Ltd., has produced a new 
centre piece for window displays of its 
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Cryselco centre piece for window 
displays 


lamps. This can be supplemented 
with small showcards, price broad- 
sheets, and the “Col. Chris. Elco” 
cut-outs. 


Electricity in Rural England 

A fresh approach to the difficulties 
encountered when transmission lines 
and power stations have to be erected 
in the countryside is referred to in the 
annual report of the Council for the 
Preservation of Rural England, The 
Institution of Electrical Engineers is 
one of the bodies represented on the 
Council and its representative, Mr. 
J. R. Beard, C.B.E., has suggested that 
three members of the electrical pro- 
fession should meet three nominees of 
the C.P.R.E. to discuss the problems 
preliminary to a wider conference 
between the Council and the electricity 
industry. 

The Council devote eight pages of 
their report to the electricity industry, 
making reference to a number of 
individual schemes for overhead lines 
which they object to and the opposi- 
tion to the proposed sites for nuclear 
power stations. On a more general 
point they criticise the fact that 
inquiries are conducted solely by “an 
inspector of the (Ministry of Power, 
appointed by the Minister, who is a 
professional engineer and is naturally 
anxious to further projects put for- 
ward by members of his profession.” 


Trawsfynydd Electrical 

Power Exhibition 

An exhibition emphasising the part 
to be played by nuclear power in 
satisfying the long-term increase in 
demand for electricity is being held 
this week by the Central Electricity 
Generating Board at Trawsfynydd. 
The display includes an animated map 
which illustrates by coloured lights and 
a recorded commentary the whole of 
the power system operated and con- 
trolled by the C.E.G.B. in England 
and Wales. A series of panels depict 
the history and development of nuclear 
power and models illustrate the main 
developments in Wales at Traws- 
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fynydd, Ffestiniog and Rheidol. 
Utilisation of electricity, particularly 
in the domestic field, is represented by 
a selection of appliances arranged by 
the Merseyside and North Wales 
Electricity Board. The exhibition 
closes tomorrow (Saturday). 


Floor Warming Demonstrations 
Aerialite, Ltd.,is giving three floor 
warming demonstrations on the follow- 
ing dates: Tuesday, 13th October, at 
the Grand Hotel, Bristol; Wednesday, 
14th _October, at the Angel Hotel, 
Cardiff; Monday, 19th October, at the 
Station Hotel, Newcastle-on-Tyne. 


Price Reductions 


The General Electric Co., Ltd., has 
announced that the list price of its 
basic range of immersion heaters has 
been reduced by 10 per cent as from 
Ist October. The prices of its 6 cu ft 
(DE.61) and 8 cu ft (DE.82) refrigera- 
tors have also been reduced. 


House-Builders’ Conference 


A one-day conference arranged by 
the Council of the Federation of 
Registered House-Builders will be 
held at the Connaught Rooms, London, 
on 5th November. The purpose of 
the conference is to give private 
enterprise house-builders an oppor- 
tunity to hear the views of experts on 
some of the principal problems con- 
fronting the industry today and to 
share in open discussion on them. 
The subjects to be discussed include 
whole-house heating. 


Trade Announcements 


Philco (Great Britain), Ltd., 
announces that following the appoint- 
ment of Mr. J. Gopsill as representa- 
tive for Staffordshire and Cheshire, 
Mr. R. E. Quinney will return to his 
original territory covering Warwick- 
shire and the West Midlands. 

The Nottingham branch office and 
stores of Cryselco, Ltd., have been 
removed to 63, Great Freeman Street, 
Nottingham (telephone: Nottingham 
55096-7). 

Mr. D. J. Blashill has been appointed 
Midlands area agent for Mantel Metal- 
workers, Ltd. His office and show- 
room are at 82-84, Penn Road, Wolver- 
hampton (telephone: 26612). Small 
stocks of “ Zedlok” and “ Springlok ” 
cable trunking are being held at this 
address. 


The Benjamin Electric, Ltd., has 
announced a substantial reduction in 
the list price of “ Duoflux ” floodlight- 
ing fittings, as from rst October. The 
reductions cover the complete range 
whether for tungsten lamps, fluores- 
cent bulbs or mercury lamps, and 
include those suitable for raising and 
lowering gear. The reductions vary 
from approximately 7 per cent for the 
smallest models to nearly 25 per cent 
for the large models. 

From 1st October the price of all 
mild steel welding electrodes made by 


the English Electric Co., Ltd., has 
been reduced by 5 per cent. 
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News of Men and Women of the Industry 


The Minister of Power has 
appointed Mr. E. Sinnott, F.I.M.T.A., 
F.S.A.A., to be a member of the 
South Eastern Electricity Board while 
continuing to serve as a full-time 
officer. Mr. Sinnott has been chief 
accountant of the South Eastern Elec- 
tricity Board since its formation in 
1948. Viscount Falmouth, Companion 
LE.E., M.I.Mech.E., has retired from 
the Board on completion of his term 
of office. 


Mr. E. S. Booth, M.Eng, 
M.I.Mech.E., M.I.E.E., has been 
appointed a full-time member of the 
Central Electricity Generating Board. 
Mr. Booth has been chief design and 
construction engineer of the C.E.G.B. 
since December, 1957. He was 
educated at Batley Grammar School 
and Liverpool University where he 
graduated with a first-class honours 
degree in engineering. He received 
his initial training with the Metro- 
politan-Vickers Electrical Co., Ltd., 
became a construction engineer with 
the Yorkshire Electric Power Co., and 
was subsequently city electrical engi- 
neer and manager at Salford. Upon 
nationalisation of the electricity supply 
industry in 1948, Mr. Booth served 
with the British (later the Central) 
Electricity Authority as generation 
construction engineer, North Western 
Division, and afterwards successively 
as generating station construction 
engineer and deputy chief engineer 
(design and construction) at head- 
quarters. 


Mr. D. G. Gwyn, B.Sc., A.M.LE.E., 
has been appointed a member of 
the South Wales Electricity Board 
while continuing to serve as a full- 
time officer. Mr. Gwyn has been 
manager of the South Wales Electricity 
Board’s Monmouthshire and Mid- 
Wales Area since 1958, having 
previously been manager of the West 
Wales Area (1953-57). He was a 
district mains engineer with the Neath 
Rural District Council electricity 
undertaking from 1933 to 1939 and 
became deputy electrical engineer of 
the undertaking in 1939. From 1945 
to 1948 he was borough electrical 
engineer and manager at Barry, and on 





Mr. E, S. Booth Mr. D. G. Gwyn 





nationalisation became assistant chief 
commercial engineer of the South 
Wales Board, later becoming manager 
of the West Wales Area. 


Mr. K. M. Fox, A.M.I.E.E., until 
recently in charge of the Swansea 
office of Associated Electrical 
Industries, Ltd., has been appointed 
manager of the Industrial Machines 
Department, Rugby, of the A.E.I. 
Motor and Control Gear Division. 
Mr. Fox was a student apprentice with 
the British Thotrnson-Houston Co., 
Ltd., and after occupying various posi- 
tions with the company he took charge 
of the Bristol sub-office in 1949 and 
three years later was appointed 
manager of the Swansea office. 

The A.E.I. Electronic Apparatus 
Division announces the appointment 
of Mr. D. N. Relf, ‘M.B.E., A.M.LE.E., 
as manager of the Industrial Electronic 
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Mr. D. N. Relf 


Mr. K. M. Fox 
Apparatus Sales Department. Mr. 
Relf completed an apprenticeship 


course with the B.T.H. Co. and 
eventually became assistant manager 
of switchgear contracts in 1955 and 
nine months later he was appointed 
manager of transformer contracts at 
Rugby. On the formation of the A.E.I. 
Transformer Division in July this year 
he was appointed divisional executive 
(Rugby). 


Mr. A. Calley, London branch 
manager of the London Electric Wire 
Co. & Smiths, Ltd., has taken up a 
senior appointment with the Siemens 
Edison Swan Group and Mr. C, G. 
Hill has been appointed to succeed 
him as London branch manager of 
the L.E.W. Co. Mr. Hili has been 
with the company for thirty-four years, 
twenty-two of which were spent at the 
Leyton Works, where for some time 
he was assistant to the sales manager. 
He joined the outside staff at the 
London branch in 1947. 


Mr. T. Coughtrie, C.B.E., LL.D., 
has relinquished the position of 
managing director of the Belmos Co., 
Ltd., but will continue as chairman of 
the company. Mr. Coughtrie, who 
founded the company in I9I9, was 
recently appointed chairman of the 





North British Locomotive Co., Ltd., 
and is also a director of Bruce Peebles 
& Co., Ltd., and the Scottish Mutual 
Assurance Society. He also serves as 
a member of the Cumbernauld New 
Town Development Corporation. 

Mr. G. T. Coughtrie, A.M.I.E.E., 
has been appointed managing director. 
He has been associated with the com- 
pany since 1938 and has been a 
director since 1943. He is a past- 
president of the West of Scotland 
Branch of the Association of Mining 
Electrical and Mechanical Engineers. 
He is the son of Mr. T. Coughtrie. 


Mr. R. P. Rastogi and Mr. B. 
Kaushik, two Indian engineers, are in 
Britain under the Colombo Plan, and 
are spending three months at the Bed- 
ford works of Brookhirst Igranic, Ltd., 
a company in the Metal Industries 
Group. When they return to India 
early next year they will be taking up 
appointments with the Durgapur Iron 
& Steel Co., where they will look 
after the machinery and equipment of 
this ingot steel plant. 


Mr. D. C. Goodswin, A.M.1.E.E., 
manager of the Transformer Depart- 
ment of Johnson & Phillips, Ltd., 
retired on 30th September after thirty- 
nine years’ service with the company. 
Mr. C. E. Collar, A.M.I.E.E., assistant 
manager of the Department, has been 
appointed as his successor. 

Mr. Goodswin commenced his long 
association with the company in 1919 
in the test section of the Transformer 
Department. In 1921 he joined the 
transformer design section, remaini 
there until he became chief design 
engineer in 1930. He was appointed 
assistant manager of the Transformer 
Department in 1944, and manager in 
1947. 

Mr. Collar was educated at the 
Upper Nautical School, Royal Naval 
College, Greenwich, and received his 
technical training at Woolwich Poly- 
technic. He joined J. & P. in Septem- 
ber, 1920, and during his career with 
the company has held successive 
appointments in the Transformer 
Department, leading ultimately to his 
present position. Before his appoint- 





Mr. D. C. Goodswin Mr. C. E. Collar 











59 


5 
5 
al 
1S 


in) 


» WT tea 


ee oe 


sew ws we Me 





ELECTRICAL REVIEW 9 OCTOBER 1959 


ment in 1955 as assistant manager, he 
was chief of the technical sales section. 
Mr. Collar has been closely identified 
with association matters and has been 
the J. & P. representative on trans- 
former committees for many years. 
He is the present chairman of the 
Transformer Section of B.E.A.M.A. 


Mr. P. Boyd-Cox has been appointed 
public relations officer of Electrolux, 
Ltd. The ap- 
pointment is a 
new one and Mr. 
Boyd-Cox _ will 
work in  co- 
operation with 
the company’s 
publicity mana- 
ger, Mr. L. J. 
Donald, at 419, 
Oxford Street, 
London, W.1. 

Mr. Boyd-Cox 

Mr. P. Boyd-Cox was formerly 

with the General 
Electric Co., Ltd., as press officer of 
the Lighting Division and the Osram 
Lamps Division and was editor of the 
Osram Bulletin. He joined the elec- 
trical industry as an engineering 
apprentice with A. E. Dean & Co., 
Ltd., Croydon, Surrey. On complet- 
ing his apprenticeship he took up 
publicity work and for a time was in 
the publicity department of Cable & 
Wireless, Ltd.; he joined the G.E.C. 
in 1955. 

Mr. G. R. Giles and Mr. H. S. Hull 
have been appointed directors of the 
British General Electric Co. Pty., Ltd., 
South Africa. 

Mr. H. J. Eley, manager of the 
General Electric Co., Ltd., E.S. & V. 
Department, retired at the end of last 
month after forty-one years’ service. 

Mr. F. Sampson, manager of the 
G. & R. Department, is retiring on 
31st March next, and Mr. I. M. Milsted 
has been appointed manager of the 
Department, Mr. E. J. Masters 
becoming deputy manager. They took 
up their new duties on 1st October. 
Until his retirement, Mr. Sampson will 
work on selected duties. For the time 
being (Mr. Milsted will continue to be 
responsible for the Bath (Admiralty) 
office. 


Mr. E. Powell, group general sales 
manager of the Chloride Electrical 
Storage Co., Ltd., has been appointed 
a director of the company. 


Aron Electricity Meter, Ltd., has 
appointed Dr. A. C. Robb as chief 
engineer, Mr. H. Giles as technical 
manager, and Mr. N. J. Armitage as 
sales controller. 


The annual national golf champion- 
ships of the Electrical Industries 
Benevolent Association were held on 
21st September at ‘Moortown and 
Sandmoor Courses, Leeds. The 
winner of the Montague Hughman 
Trophy for the main national final 
event (18 holes stroke play) was won 
by Mr. G. A. Hyde, of Dewsbury, 
Yorks. The runner-up was Mr. R. 
Tolliday and the best scratch score 





was by Mr. L. G. Chittenden. The 
winners of the 2-ball Stableford four- 
somes were Messrs. L. Bowen and E. 
Capp, the runners-up being Messrs. 
L. G. Chittenden and C. Penny. The 
visitors’ rose-bowl was won by Mr. 
C. J. Rogers, Mr. A. E. Shinton being 
the runner-up. In the Veterans’ 
Trophy competition the winner was 
Mr. W. A. Phillips, the runner-up 
being Mr. G. F. Sills. 

The dinner at the Queen’s Hotel was 
under the chairmanship of Mr. R. R. 
Brown, the other speakers being ‘Mr. 
D. Bellamy and Mr. A. Kyle. The 
chairman said that the results from 
the 1959 area and national golf events, 
totalled approximately £3,500. The 
golf championships and dinner were 
organised by Mr. J. Nicholson and his 
Social Committee. 


Mr. W. Candelatt, an executive 
member and a past-chairman of the 
Electrical Trades’ Commercial Travel- 
lers’ Association, has been made a 
member of the board of management 
of the Royal Commercial Travellers’ 
School, Hatch End, Pinner, Middlesex, 
and also a vice-president of appeal. 


» He has now retired from the Hotpoint 


Co. and will spend a great deal of 
time helping the School charities. 

Mr. R. W. Robertson has been 
appointed southern area manager of 
Philco (Great Britain), Ltd. He was 
previously southern area manager for 
Sobell and McMichael. 


Mr. J. Bushnell has been appointed 
a director of Crypton Equipment, Ltd. 
He joined the company in 1947 and in 
recent years, as chief engineer, has 
been largely concerned with the 
design of the present range of equip- 
ment. 

A bronze bust of her late husband, 
Mr. T. L. Eckersley, who died in 
February last, has been presented to 
the Marconi Co. by Mrs. E. Eckersley. 
At the recent unveiling ceremony, 
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which was carried out by Mrs. Eckers- 
ley, the Marconi Co. was represented 
by Mr. F. N. Sutherland (managing 
director), Dr. E. Eastwood (chief of 
research), and by many other senior 
officials. The bust was executed by 
the late Kathleen Scott (Lady 
Kennett). 


Marconi’s Wireless Telegraph Co., 
Ltd., has agreed to second Mr. L. A. 
Sweny, manager of its Aeronautical 
Division, to Hovercraft Development, 
Ltd., as from 1st October. In con- 
sequence he will relinquish his 
managerial duties with the Marconi 
Co., although his services will con- 
tinue to be available on matters 
affecting aeronautical business. Mr. 
Sweny is a director of Hovercraft 
Development, Ltd. His successor as 
manager of the Marconi Aeronautical 
Division is Mr. B. J. O’Kane, Ph.D., 
B.Eng., A/M.LE.E., who for the past 





Mr. L. A. Sweny 


Dr. B. J. O’Kane 


seven years has been the company’s 
chief air radio engineer. 

Mr. Sweny joined the Marconi Co. 
in 1936 and a year later was appointed 
manager of the then Aircraft Depart- 
ment. At the outbreak of the last war 
he reorganised the Aircraft Depart- 
ment for war service. In 1942 he 
joined the Fleet Air Arm and two years 
later, as a commander, R.N.V.R., he 
became assistant director of Communi- 
cations Development (Naval) with the 


Mrs. E. Eckersley unveiling a bust of her late husband, Mr. T. L. Eckersley, recently 

presented to Marconi’s Wireless Telegraph Co., Ltd. With her are (left to right) Mr. G. A. 

Isted, chief of propagation research group (field studies), Mr. R. J. Kemp, deputy engineer- 

in-chief, and'Mr. G. Millington, chief of propagation research group (theoretical studies), 
three of Mr. Eckersley’s old colleagues 
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Ministry of Aircraft Production. He 
returned to the Marconi Co. in 1946 
as manager, Aeronautical Division. 
Dr. O’Kane graduated at Liverpool 
University. From 1935 to 1941 he 
was on the staff of the Research 
Laboratories of the General Electric 
Co., Ltd. In 1941 he was seconded 
to the Telecommunications Research 
Establishment at Malvern where he 
remained during the war years, later 
returning to the G.E.C. From 1947 
until 1952 he was chief engineer of 
International Aeradio, Ltd. 


Mr. W. A. Mackay, formerly 
assistant chief contracts engineer in the 
Rotating Plant 
Department at 
the head office of 
Bruce Peebles & 
Co., Ltd., has 
been appointed 
manager of the 
new branch office 
which the com- 
pany has opened 
at Permanent 
House, The 
Headrow, Leeds. 





Mr. W. A. Mackay 


The dinner and dance of the West 
Yorkshire Branch of the Electrical 
Contractors’ Association will be held 
at the Hotel Majestic, Harrogate, on 
15th January next. 


Mr. W. D. H. Gregson has been 
appointed assistant general manager 
of the Edinburgh factory of Ferranti, 
Ltd., and will take up his duties 
towards the end of this year. Mr. 
J. P. Newberry succeeds Mr. Gregson 


as London area manager and Mr. P.” 


McGregor becomes senior transformer 
sales engineer, London area. Both 
these appointments will be effective 
from 1st November. 

Mr. J. C. Heywood has been 
appointed sales manager of the Elec- 
tronics Department and is succeeded 
in the Instrument Department by Mr. 
H. L. Harrison as departmental sales 
manager. These two appointments 
are effective from 1st October. 


Mr. W. J. Bird (president), Mrs. Bird, Mr. S. Barker (chairman) 
and Mrs. Barker at the recent annual ball of the Electrical 
Trades’ Commercial Travellers’ Association 





Unveiling of com- 
memorative plaque at 
Willington “A” 
power station (see 
page 431). Left to 
right: The Duke of 
Devonshire, Mr. R. L. 
Batley (director, 
Midlands and East 
Midlands Region, 
C.E.G.B.) and Mr. 
O. S. Woods 
(divisional controller, 
East Midlands 
Division) 


At the annual general meeting of the 
British Standards Institution held in 
London on 30th September, Mr. R. E. 
Huffam was re-elected for a second 
term of office as president. The three 
deputy presidents of the Institution 
were also re-elected. They. are Sir 
Roger Duncalfe, Sir Herbert Manzoni 
and Mr. J. Ryan. Elections to the 
General Council include Mr. J. F. 
Alcock (chairman and managing direc- 
tor, Hunslet Engine Co., Ltd.), ‘Mr. 
W. W. Campbell (Merz and McLellan) 
and Mr. S. E. Goodall (director and 
chief engineer, W. T. Henley’s Tele- 
graph Works Co., Ltd.), from the 
Engineering Division. 


. The annual presentation of awards 
under the apprentice prize scheme of 
the Ilford Region of the Plessey Co., 
Ltd., was held on 22nd September 
when Mr. M. Clark, a director of the 
company, presented the silver rose 
bowl, plaque and savings certificates to 
the best apprentice of the year, 
Kenneth G. Smith, a first-year student. 


The Birmingham Electrical Golfing 
Society held its last meeting of the 
season at Robin Hood Golf Club, near 
Birmingham, on 
22nd September. 
The president, Mr. 
T. C.. Browne, 
thanked iMr. F. C. 
Mealing, hon. 
secretary - trea- 
surer, and all con- 
cerned for their 
efforts in making 
the meeting such 
a success. The 
captain, Mr. P. M. 
King, thanked all 
members for their 
loyal support 
during the year. 
The winner of the 
autumn trophy was 
Mr. D. J. Hinton 
and the runner-up 
was Mr. F. Stock- 
ford. The annual 
general meeting 
will be held on 
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16th February next at the Crown Inn, 
Broad Street, Birmingham, 1. 


Mr. C. Dee, for twenty-eight years 
with Hall Telephone Accessories, Ltd., 
and Associated Automation, Ltd., has 
been elected to the board of Associated 
Automation, one of the companies of 
the Elliott-Automation Group. 


Mr. A. M. Gummer, former area 
lighting manager, South-East Region, 
Philips Electrical, 
Ltd., has been 
appointed mana- 
ger of the com- 
pany’s Special 
Lamps _ Depart- 
ment. Mr. Gum- 
mer commenced 
his career in the 
E.M.I. research 
laboratories, and 
following a short 
spell with a 
Mr. A.M.Gummer design team at 

the Royal Air- 
craft Establishment, Farnborough, 
joined Mole-Richardson (England), 
Ltd. He went to Philips in 1950 as 
an assistant in the Fluorescent and 
Discharge Lamp Department. Later 
he became lighting engineer for the 
Eastern Counties, taking up his area 
appointment in 1957. 


Mr. F. Langford-Smith, B.Sc., B.E. 
(1st Class Honours), Senior Member 
ILR.E. (U.S.A.), has been made an 
honorary member of the Audio Engi- 
neering Society of the U.S.A. by the 
Society’s Board of Governors. Mr. 
Langford-Smith, who is head of the 
Technical Publications Department at 
the English Electric Valve Co., will be 
visiting America during the New York 
Convention of the Society in October 
to attend the annual awards banquet. 





The annual dinner and dance of the 
Electrical Power Engineers’ Associa- 
tion will be held on 27th November 
(5.30 for 6 p.m.) at the Connaught 
Rooms, Great Queen Street, London, 
W.C.2. The principal guest will be 
Sir Christopher Hinton. Tickets 
(members £1 17s 6d, non-members 
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£2 10s) can be obtained from Mr. 
F. H. Smethurst, dinner secretary, 118, 
New Kent Road, London, S.E.1. 


Mr. K. J. Daniells, M.Sc., has been 
appointed chemical engineer with 
Sharples Centrifuges, Ltd. 


Mr. T. R. Manderson has been 
appointed southern area manager for 
the Benjamin 
Electric, Ltd. He 
was sales mana- 
ger with Allan 
Wingate (Pub- 
lishers), Ltd., be- 
fore joining the 
A.E.I. Lamp & 
Lighting Co., 
Ltd., in 1955 as 
lighting sales en- 
gineer in the 
architects and 
consultants speci- 
fication section, 
and subsequently was responsible for 
this section 


Sir Leslie Gamage, chairman of the 
General Electric Co., Ltd., was enter- 
tained to luncheon on Tuesday last by 
the Council of the Chartered Institute 
of Secretaries (of which he is a 
Fellow) to celebrate his recent knight- 
hood. 


The annual dinner and annual 
general meeting of the Lightmongers’ 
Society will be held on 3rd November 
in the Livery Hall, Guildhall, City of 
London, when Mr. V. G. E. Gardner, 
of the Benjamin Electric, Ltd., will be 
installed as president in succession to 
Mr. J. E. Lane, of Siemens Edison 
Swan, Ltd. 


Mr. J. H. Walker, M.Sc., Ph.D., 
M.LE.E., A.M.I.Mech.E., who writes 
in this issue (page 
411) on “ Genera- 
tor/Motor Prob- 
lems,” joined the 
British Thom- 
son-Houston Co., 
Ltd., at Rugby as 
a draughtsman, 
subsequently 
completing an en- 
gineering degree 
course at Rugby 
College of Tech- 
nology and Art. 
After three years 
in the drawing office he became a 
design engineer on a.c. machines. In 
1947 he was appointed senior engi- 
neer, responsible for large a.c. machine 
design, in the Plant Engineering 
Department, now incorporated in the 
A.E.I. Heavy Plant Division. In 1949 
Dr. Walker was awarded an extra 
premium by the I.E.E. for his paper 
“A Theory of Induction Motor Sur- 
face Losses.” 


Mr. E. C. Muir, B.Sc., M1.E.E., 
area electricity meter examiner in the 
Midlands Area of the Ministry of 
Power, retired yesterday (Thursday). 
Mr. Muir, after two years with the 
Yorkshire Electric Power Co., spent 
several years in Shanghai as assistant 
meter and testing superintendent. In 


Mr. T. R. Manderson 


Dr. J. H. Walker 





1935 he returned to this country and 
_ a short period with Chamberlain 

Hookham, London, joined the 
ania staff of the Electricity Com- 
mission in 1937. 


Ferranti, Ltd., announces that Mr. 
E. Grundy, O.B.E., B.Sc.Tech.(Hons.), 
M.1I.Mech.E., M.I.E.E., Mr. J. Prince, 
M.LE.E., and Mr. O. M. Robson, 
‘M.A., M.I.E.E., are joining the board 
of the company. Mr. Grundy com- 
menced with Ferranti’s in 1921, was 
appointed manager of the Instrument 
Department in 1935 and became 
general manager, Moston factory, in 
1949. Mr. Prince joined the company 
from Salford Electrical Instruments, 
Ltd., in 1926. He took charge of the 
Meter Department drawing office in 
1931, became chief engineer in 1935 
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and was appointed manager of the 
Meter Department in 1939. Mr. 
Robson has been with the company 
since 1925. He was appointed north- 
ern area sales manager in 1931, 
government contracts manager in 1942 
and general sales manager in 1944. 


OBITUARY 


Mr. David Jenkins, M.I.Mech.E., 
A.M.1.E.E., M.I.Mar.E., former chief 
engineer of the Municipal Mutual 
Insurance Co., Ltd., died on 2nd 
October at the age of eighty-six. 


Mr. Frank V. N. Marshall, a direc- 
tor of H. J. Baldwin & Co., Ltd., died 
at Westerham, Kent, on 28th Septem- 
ber. He joined the sales staff in 1927 
and had been a director since 1936. 





Small Nuclear Reactor 


Last week the first small British 
training and research reactor to be 
specially designed for installing in 


"universities, technical colleges, medical 


and agricultural research centres was 
started up at the works of the Hawker 
Siddeley Nuclear Power Co., near 
Slough. This 10 kW reactor, known 
as “ Jason,” was designed and built as 
a private venture by the company and 
was started up exactly seven months 
from its commencement. 

This reactor will consume less than 
one gramme of its uranium fuel 
annually so it will prove economical 
in operation. That, plus a relatively 
low capital cost, fits it ideally for its 
intended users hitherto unable to meet 
the expenditure involved in the 
purchase of such advanced equipment. 

Local and London hospitals will 
soon be able to obtain short-life radio- 
active isotopes direct from the reactor. 
This will amplify their existing 
resources for advanced medical 
diagnosis. The creation of what will 
be virtually an “on-demand ” service 
in radioactive isotopes is envisaged by 
the company for hospital and indus- 


trial users in the area. Arrangements 
have already been made with local 
colleges for training student engineers 
and chemists. Later it is hoped to 
extend this facility to include senior 
day school science classes. 

The reactor is simple, versatile and 
compact, being easily housed in a 
building no larger than 48ft by 36ft. 
It is based on the design of the 
“ Argonaut” at the Argonne National 
Laboratories in the United States. It 
is light water moderated and cooled 
and has graphite reflectors and thermal 
column embodying twenty experi- 
mental holes. A water tank for shield- 
ing experiments is also included. The 
maximum flux at a power level of 
10 kW is about 1-5X10% neutrons/ 
sq cm/sec. Other versions of “ Jason ” 
are available with a range of experi- 
mental facilities and power from 1 W 
to 20 kW. The fuel plates used are 
similar to those in the DIDO and 
PLUTO type reactors at Harwell, 
Dounreay, Lucas Heights (Sydney, 
Australia) and Riso (Denmark), 
fuel elements produced in other 
countries may be employed if required. 


The Hawker Siddeley “ Jason” nuclear reactor 
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Financial Section 





STOCKS and 
SHARES 


TODAY the markets of the Stock 
Exchange will be starting on a new 
phase and a period of considerable 
activity is to be expected while security 
prices of ell kinds are adjusted to con- 
form with the investment community’s 
assessment of prospects in the light of 
the Election result. Although a sur- 
prisingly large amount of dealing was 
transacted almost up to polling day 
(the index to industrial share prices 
broke through to a new high record 
within a week of it) the evidence is 
that a substantial volume of capital 
previously dammed up by the un- 
certainty will now be released to flow 
along channels appropriate to the new 
circumstances. 


Pye’s Progress 

There was a good initial reaction 
from Pye ss ordinary shares to the 
proposal, at the annual meeting, of a 
one-for-ten scrip issue and to the 
encouraging remarks with which the 
chairman supplemented his statement 
circulated earlier with the accounts for 
the year ended last March. With 
practically half the current year’s 
trading completed, Mr. C. O. Stanley 
told shareholders that profits were 
well up on last year’s, and much better 
also than the company’s estimates: 
and he spoke with increased confidence 
about the prospect of the maintenance 
of the present 12} per cent rate of 
dividend on capital increased by last 
July’s big “ rights” issue of ordinary 
shares. Other parts of the review 
referred to the evidence that profits 
in 1958-59 would have been materially 
higher if the credit restrictions had 
not hampered the company’s financial 
plans, and that tangible results could 
now be expected from the extensive 
spadework of previous years. At their 
recent price of 16s 6d, Pye shares 
offered a yield of 3} per cent. 


Company News 

Davis & Timmins 5s shares were 
marked up a shilling, to 18s, after the 
company’s announcement of the sale 
of a trade investment in exchange for 
a shareholding in a public company, 
two-thirds of which has been realised 
for £170,000 in cash: the transaction 
is estimated to show a capital profit of 
£159,000 on the disposal of the trade 
investment, which is not expected to 
affect the company’s trading position. 
James Scott (Electrical Engineers) have 
now distributed their dual scrip issue 
of one §s ordinary share for every ten 
held, and one 6} per cent preference 
share for every six ordinary. The old 


shares were subsequently quoted at 
26s 6d x.c., with the new ordinary at 
27s and the preference at 18s 6d. 
With the company’s earnings steadily 
on the upgrade, the rate of the ordinary 
dividend has been raised in each year 
since it was made public in 1955. For 
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last year the company paid a well- 
covered total of 24 per cent on ordinary 
capital of £257,000. 


Price Changes 
Although most of the price changes 
in the days before the Election may 


Price Changes in 








Week's Dividend 1959 
Middle Rise — —_ ete ett, 
Company or Board Nom. price or Pre- Last Yield % High- Low- 
Value 5th Oct. Fall vious est est 
Gilt-edged Stocks 7 -< 
Brit. Elec. 1968/73 oo ae 78 3 3 317 0 77k 
Brit. Elec, 1974/77 pa .. 100 74} 3 3 e643 74} 
Brit. Elec. 1976/79 sins -» 100 79 34 34 483 80} 77} 
Brit. Elec. 1974/79 ae <a 88 4) 4h 415 9 91 87} 
Overseas Electric Supply 
Calcutta Elec. ... ~s aoc ae 18/6 —6d 68t 7t 25 0 19/6 16/- 
East African Power _ ior 20/- —I/- 7k 8 800 22/3 19/3 
Nigerian Elec. ... ... ... fl 14- -6d 8 8 2 a 3 
Perak Hydro-Elec. im oo = 14/6 —6d 125 10 1315 9 15/- 12/3 
Electrical Shares 
Aberdare Holdings ee ia 16/6 17} 17} 560 16/9 15/6 
Aerialite ... wee wi «a 9/6 +34 514 54 512 6 9/6 7/9 
Allen, W. H. oid _ ion 51/3 iW 12 413 9 51/3 43/- 
Allied Insulators ... ha a 20/- _— 20t 500 21/6 18/9 
Anglo-Portuguese Tel. ... oe 29/- 9 9 643 29/6 26/6 
Aron Elec. Ord. ... se — 51/3 -i3 8615 15 517 0 62/6 51/3 
Assoc. Elec. Ord. ... pL so, 61/3 +173 «#15 15 418 0 63/6 53/9 
Automatic Tel.& El... on 75/- 17 17t 410 9 82/6 71/3 
Babcock & Wilcox ont on 47/6 —6d 132 13 $93 54/6 45/6 
Bakelite ... beat bas --+ 10/- 31/3 +173 15 15 416 0 31/3 22)- 
Baldwin, H. J. aoe int <a 2/3 20 20 _- 3/- 2/3 
Berry’sElectric .. ... ... Sie 20/9 10 20t 41466 2J- 7/3 
Bowthorpe Holdings oe a 15/3 25 27 311 0 15/6 Wy 
British Elec. Traction: 

Def. Ord. “A” sine on ie 39/- +2/- 25 35 499 4\/- 35/6 
B.l. Callender’s  ... ‘ an: 54/- +2/6 125 13} 500 56/6 44/9 
B.I. Callender’s 6%, Pref. i 20/6 6 6 517 0 20/6 19/9 
British Thermostat a oe, | 21/6x.d. —9d 30 35 41 6* 2)- 18/6 
British Vac. Cleaner ine ~ a 7/9 10 74° 4169 7/9 4/6 
Brook Motors... ia «+ 10/- 51/3 25 244* 414 0 54/3 46/- 
Bulgin, A. F. ons ids a. ae 10/6 45 50 415 3 10/6 6/9 
Bulpitts... a ae a 16/9 “= 15 496 18/3 10/- 
Burco Dean od ot ae 16/3 224 16* 418 6 16/3 12/3 
Cable & Wireless: 

Oe. nity ane a a 16/3 +6d 10 10* 316 16/3 12/3 
4% Loan -_ .. 100 94) 4 4 449 95 93 
Chloride El. Storage “ A’ - —— 57/6 17} 20t 412 6* 60/- 43/8 
Clarke Chapman ... ve ~— 53/9 27} 13}* 523 66/3 52/6 
Cole, E. K.... we oa —_— 20/6 17} 20 417 6 23/6 17/3 
Contactor Switchgear... ae, ae 15/- 20 14* 413 3 15/- 12/- 
Cossor, A. C. am oe oon 7/6 —6d Nil 5 369 9/- 6/3 
Crabtree ... * os «» 10/- 32/- 20 20 650 32/- 28/- 
Crompton Subieee ia me . 14/- 16 12* = 14/3 ps 
Davis & Timmins .. den ~~ 18/- +1/- 18 20 5110 18/- 14/6 
De La Rue a8 ae --» 10/- 48/9 +2/6 17} 20 420 54/- 30/3 
Decca “A” on on — ae 37/- 43} 50 5 8 O* 40/3 33/3 
Desoutter ... ja oun a a 27/6 324 219* 318 9 27/6 19/- 
Dewhurst ... ois ave ae ae 8/3 20 20 417 0 8/3 7/3 
Dictograph Tel. ... one a ae 8/- 20 20 500 8/3 7/- 
Dubilier Condenser one i. a 4/6 20 23 510 5/- 3/3 
ae 25 124* 479 143 10/3 
E.M.1. wt ‘ a --» 10)- 52/9 +6d 15 20* 31 9 64/6 48/- 
Electrical Agger en ——. 15/- 12} 144 4169 15/- 13/- 
Electrical Components ... ao Oe 16/- 123 15 413 9 16/- 10/6 
Elec. Construction ‘ina ca 33/- —3d 8} 9 590 33/6 27/9 
Elliote-Automation ‘nn ——— | 23/3 = 10t 230 30/6 16/9 
English Electric... — 43/9 +173 +14 14 45 3* 45/- 37/10 
English Electric 32% Pref. « ee 13/- 3} 3} 518 6 12/9 12/3 
Ericsson Tel. P. pe 2/3 +6d 12t 13+ 415 6 27/3 22/3 
Ever Ready ao on eget a 25/- +3d 20 274t 3 6 OF 26/- 13/3 
Falk Stadelmann ... a — 25/- 17} 10*t 800 32/9 25/- 





The above quotations are based upon middle prices in the Stock Exchange Daily Official List. 


* After scrip issue. 


t Free of income tax. 


t Dividend indicated. 
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ell- now be of no more than academic the former rose to 36s and Thorn to and the “A” (non-voting) shares, 
ary interest, some were nevertheless worthy 38s 6d, with transactions recorded up apparently on a revival of the idea that 
of attention. Particularly noticeable to a shilling or more above those the granting of votes to the latter 
was the strength developed by Plessey quotations. Dealings in Vactric 5s might be under consideration. Quoted 
and Thorn Electrical shares as soon shares were active and there was a a month ago at about 5s below the 
ges as the preliminary stages of the big marked contraction of the margin senior issue, the “A” shares moved 
nay “ rights” issues had been completed; between the prices of the ordinary up pos — a hw Rwrenod oo 
were in particularly good demand: the 
> ° company’s financial year ended in July 
im Electrical Investments sh aa teak Glen dado, 
— together with the preliminary statement 
Week’s Dividend 1959 on the results, will be due by the end 
Middle Rise = ——+___ 1S epee of this month. Crompton Parkinson’s 
Company or Board Nom. price or Pree Last Yield%  High- Low- announcements may be expected at 
Value 5th Oct. Fall vious est est about the same time. 
— Debentures and Loans 
Electrical Shares—continued . =e The electrical market provides a 
ee eer 40/- +1/- 10 10 500 40/3 31/3 good supply of stock to meet the 
G.E.C. 63% Pref... -. él 22/- 6 hy 518 3 22/- 20/3 demand for high grade industrial fixed- 
General Cables .. =. = 5S 7/9 a 5 .—s) oS 6 interest stocks offering yields in the 
Greenwood & Batley .. --- £l nad = = a. range of 5}? to 6 per cent. General 
Hackbridge Holdings ... «.. 5S/- 17/6 +34 20 20 5143 19/3 14/3 Electric Company’s new 6 per cent 
Hackbridge & Hewittic ... ... 5/- 3/- 6d 20 20 515 6* 13/6 10/6 unsecured loan stock 1979/84 has been 
Head Wrightson i okt A ~4 +6d py > : : = ‘= available lately in substantial amounts 
ee ee ee. P y at an all-in price of about 102}, and 
Holophane = me me OB 4th my = ; oo bg the similar issue by Thorn Electrical 
Ne mw a ee 5 . Industries at a point lower. Both are 
LCI. athe, > Aida ae 46/6 = +2/6 12 8* 3.90 46/3  33/- still transferable free of the usual 2 
iat Cie... «ao an Se 25 30t 470 36/6 29/9 per cent stamp duty. A yield also of 
Intl. Computers&T. ... «il 64/6 “p st 299 mp Sh a fraction under 6 per cent has been 
iach. ow a paeg 5.00 30/6  20/- sale » ag A BeRnclish Blecteie’s 
1 > ectri 
Lancashire Dynamo ae Ss 42/6 —1/3 > as +c 7 = 31/6 5% per cent debenture 1977/82 could 
Laurence Scott. 0 Sh Me 10 12 519 0 oa - =a be bought at par. Among preference 
Lister, R. A. - a a a 6 78 = 313 6 a a shares recently on offer, Babcock & 
ee ee ny es P ‘ j Wilcox 4 per cents at 13s 3d, and 
Marconi Marine ... «-- «+ &f 42/- 10 10 415 3 48/6  40/- E.M.I. 54 per cents at 17s 9d, showed 
Marryat & Scott... «2 99 — = «82. & yields of a fraction over 6 per cent. 
Maher a Pt. te 45/6 15 103* 2 414 0) 51/6 41/3 
Memiteteetes 1 we 54/6 +1/- 14 14 529 56/3 39/9 Ether, Ltd. 
Midland Elec. Mfg. otk Rea 46/3 a. 22.9: 2 Oe A good many transactions have been 
Morphy-Richards ..- 4h = = a . 4 ; — oa recorded lately, at around 17s 9d, in 
slag tea as: wetted ‘ ’ : the 5s shares ‘of Ether, Ltd., which 
> > 
Newman ind. .. + + eB od sd 3.85: 35 were introduced to the market about 
aloe 3/- 17} 173 [i.e .- 2/6 the middle of this year. Particulars 
ese advertised at the time gave the business 
meh ee ee ae a ae eo ae the general description of manufacturers 
Philips’ Lamps s es m9 +19 30 i4*t 3179 376 a of temperature and process control 
a ee SA SO OO Of er and = Pa — 
fe “ : be " i ” earnin 
—— es wee ‘ se - = ; ; : a a aaa Saale enainanie pesmi 
een ee a ee oak 315 9 98/- 85/9 sion to a figure of £126,000 (before 
Reyrolle . 4 H bal i 
ll I Tas 123 123 417 6 10/9 8/3 = in aay = P oe Oe i 
Richardsons Westgarth ... ae 11/6 8} 8} 750 15/3 11/6 ended were ex ted to be PB ecll by 
a Si - ~ ~ Coot ‘ > : - a a redeployment of production facilities 
Smith (England), S. - fo | 1373 Nil Nil Nil 15) 10/6 to meet increasing demands, but by 
Southern Areas aye . nnd * 20 o's 11/9 Po the end of the period to be running 
ee oo Oe 4 19) ist St 690 20 17; above the previous year’s rate. An 
— 1 NC * A 15/9 25 25 319 3* 16/9 8/3 interim dividend of 5 per cent has been 
Serio = Fw Ole eS ee eee eee 
te) 
Z |- 1/9 25 25 500 SOj/- 38/- ? - > : : 
ge = ye Aes 10 10 800 2 o the shares at their present price will 
Telephone Mfg. -- = = 128 121° 31449 #7 be 4} per cent. Issued capital is 
Telephone Rentals “ - SI 16/9 2 2 I- 11/9 < all i * 3: har 
Shamseen Gated ee a 25 25 650 25/6 20/- £250,000, all in ordinary shares. 
Thorn Elec. a a es, ee ee 212 0 40/- 26/3 S 
Thornycroft ee on fl 25/- i 1 7% $00 20/6 
Tube Investments... =. fl 7/- +46 15 174 3123 97/6 71/6 New Electronics Company 
iit S/- 43/9 +34 25 37} 459 46/6 26/3 Mr. D. C. Adams, until recently 
Culee 5/- 1/6 125 23 — 5/- 1/3 the sales manager of Hivolt, Ltd., and 
™ ee mo 420 42 108 Mr. R. C. Lever, chief engineer of that 
Walsall Conduits... . 45/6 25 30 360 46/3 306 company, have formed their own com- 
Se —s 1Oj-x.d > - eee ae an pany with the title Hursant Electronics, 
aeons So; cae Se a so- +19 100 400 50/- 396 Ltd., at 13-14, The Mall, Ealing, W.s, 
West, Allen an te! en 129 +34 123 11g* 4 6 4) "W/9 to specialise in the application of elec- 
Unites 3 «ws ow 6 39 -—3d 10 10 514 3 9/3 7/9 tronics in industry and education. 











Pye, Ltd.—The annual meeting was 
held on 30th September, Mr. C. O. 
Stanley (chairman) presiding. In his 
statement, which had been previously 
circulated, Mr. Stanley referred to 
their efforts in previous years to 
broaden their base and said that the 
years 1956, 1957 and 1958 were years 
in which they had sown harvests still 
to be reaped and unless there was 
some change in the trading climate 
during the remainder of the current 
year he believed they would be able 
to see tangible evidence of the rewards 
to come from the ploughing of new 
ground. He was sorry that the 
authorities had not yet seen fit to 
inagurate a 625-line TV transmission, 
which was the accepted standard 
throughout the world, apart from the 
United Kingdom and the United 
States. Without a home market in 
625-line TV sets to bear some of the 
cost spread, they could not hope to 
tackle effectively TV set exports, for 
an export demand existed only for 
625-line receivers. 

Addressing the meeting, Mr. Stanley 
said that they had now all but com- 
pleted six months’ trading of the 
current financial year and profit figures 
were well in advance of last year. 
They were confident that next year 
they would be able to maintain the 
dividend on the new capital unless 
something very extraordinary should 
happen. At a board meeting held 
that morning the directors decided to 
recommend to shareholders a scrip 
issue of one for ten. 


Relay Exchanges, Ltd.—An extra- 
ordinary meeting will be held on 
29th October to pass resolutions to 
increase the authorised capital from 
£3,000,000 to {5,000,000 by the 
creation of 8 million ordinary shares of 
ss each and to capitalise £1,493,673 
standing to the credit of share 
premium account to be issued to 
ordinary shareholders in the propor- 
tion of one 5s ordinary share for each 
two shares held. The new issued 
shares will not rank for the interim 
dividend recently declared, but will 
receive any future dividends. 


Holophane, Ltd., reports that after 
providing £43,200 for taxation, the net 
profit for the year to 30th June last is 
£53,939, as compared with £50,338 for 
the preceding year. General reserve 
receives £11,000 and it is proposed to 
pay a final dividend of 20 per cent, 
making 26 per cent for the year (against 
224 per cent). The balance carried 
forward is £115,679 (against £112,551 
brought in). 

Whitworth Electric Co, Ltd.— 
Nantyglo & Blaina Estates, Ltd., which 
already owns the £50,000 preferred 
ordinary capital of the Whitworth 
Electric Co., proposes to acquire the 
issued 50,000 ordinary £1 shares. The 
purchase consideration is the issue of 


REPORTS and DIVIDENDS 


15 unsecured 64 per cent notes’ for 
£7,000 each redeemable at the rate of 
one note annually, commencing on 
30th June, 1960, or at the company’s 
option in all or part at any time. 


The Superheater Co., Ltd., is paying 
an interim dividend of 7} per cent 
(against 5§ per cent). It is stated 
that the increase does not imply a 
higher total for the year. 


Ericsson Telephones, Ltd., has 
declared an interim dividend of 4 per 
cent, tax free (unchanged). 


Arcolectric (Holdings), Ltd., is pay- 
ing an interim dividend of 74 per cent. 
A dividend of 7} per cent was paid for 
the oo months ended 31st October, 
1958. 

The Marconi International Marine 
Communication Co. Ltd, has 
announced an interim dividend of 4 
per cent (unchanged). 


New Companies 


Edmonton Wholesale Electrical Suppliers, 
Ltd.—Registered 5th August. Capital £100. 
Electricians, mechanical engineers, manufac- 
turers of and dealers in electrical and elec- 
tronic apparatus and goods, etc. Directors: 
S. C. Brooks and Ivy J. Brooks. Regd. office: 
299a, Hertford Road, London, N.9. 

Telemain (Peckham), Ltd.—Registered 6th 
August, Capital £1,000, Radio, electrical 
and television engineers, and contractors, etc. 
Directors: L. Scully and Mrs. Gwendoline 
Scully. Regd. office: 18, Peckham Rye, 
London, S.E.15. 

J. Osborne (Components), Ltd.—Registered 
sth August. Capital £100. Precision, elec- 
trical, electronic and mechanical engineers, 
manufacturers of and dealers in apparatus 
used in connection with the generation and 
supply and employment of electricity, etc. 
Directors: J. T. F. Osborne and S. Simmons. 
Regd. office: Piccadilly House, Piccadilly 
Circus, London, S.W.1. 


Bayflex (Patents), Ltd.—Registered 17th 
July. Capital £100. Electricians, electrical 
engineers, general engineers, manufacturers 
of electrical machinery, etc. Directors: J. S. 
Bayfield and L. S. Corby. Regd. office: 
Excelcis Works, Gogmore Lane, Chertsey, 
Surrey. 

Mid Essex Electrical Ltd.— 
Registered 20th July. Capital £1,000. To 
acquire the business of electrical engineers 
carried on by L. G. Hill and T. A, Whatton 
at Chelmsford as Mid Essex Electrical Engi- 
neers, etc. Directors: L. G. Hill, T. A. 
Whatton and G. F, Milburn. Regd. office: 
167, Springfield Road, Chelmsford, Essex. 

M, Domestic Electrical Supplies, Ltd.— 
Registered 3oth July. Capital £100. Manu- 
facturers of and dealers in electrical goods, 
etc. Directors: M. S. Moses and M, J. 
Purcell. Regd. office: 143, Castellain Man- 
sions, Castellain Road, W.9. 

Swenko Lektrix, Ltd.—Registered 29th 
July. Capital £2,000. Manufacturers of and 
dealers in electrical appliances and goods of 
all kinds, etc. Directors: N. I. Sweeney and 
Mary J. P. Marsh. Regd. office: 232, 
Hornsey Road, N.7. 

Brytelec (Leeds), Ltd.—Registered 3oth 
July. Capital £5,000. Manufacturers of and 
dealers in electrical, radio, telephone and tele- 
graph apparatus, etc. Solicitors: Banks, 

eville & Co., Prudential Buildings, Ivegate, 
Bradford, 1. 

Slater Brothers (Manchester), Ltd.—Regis- 
tered 3oth June. Capital £100. Electrical 
engineers and general electrical installation 
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contractors, etc. Directors: E, Slater, Mrs. 
Doris A. Slater, T. G. Slater and Mrs. 
Margaret J. Slater. Regd. office: 47, Green- 
hill Road, Manchester, 8. 

Hickley & Sons (Pitsea), Ltd.—Registered 
30th June. Capital £100. Manufacturers of 
and dealers in radio, electrical and mechanical 
apparatus of all kinds, etc. Directors: P. J. 
Hickley, Edith F. E. Hickley, D. R. Hickley 
and Monica J. Hickley. Regd. office, 384, 
London Road, Hadleigh, Essex. 

Selken Electrical, Ltd.—Registered 12th 
August. Capital £1,000. Dealers in or 
manufacturers of industrial and domestic 
electrical equipment, etc. Directors: E. H. C, 
Johnson and F. A. Castle. Regd. office: 
15-16, Railway Approach, S.E.1. 

Paynes (Salcombe), Ltd.—Registered 24th 
August. Capital £100. To acquire the 
business of radio, television and electrical 
engineers of J. C. Payne & Co., carried on by 
S. W. Light at 24, Fore Street, Salcombe, 
Devon, etc. Directors: S. W. Light and R. G. 
Light. Regd. office: 24, Fore Street, 
Salcombe. 

Refrigeration & Electrical Appliances, Ltd. 
—Registered 25th August. Capital £1,000. 
Manufacturers and dealers in refrigerators, 
etc. Directors: A. F. Symmonds and Mrs. 
Vera A. Symmonds. Regd. office: 1575, 
London Road, Leigh-on-Sea, 

Movement Control, Ltd.—Registered 28th 
August. Capital £50,000. Designers, 
developers and manufacturers of industrial 
control equipment, component parts and 
accessories, etc. Solicitors: Wragge & Co., 
4, Bennetts Hill, Birmingham. 

James Electrical (Southend), Ltd.—Regis- 
tered 21st August. Capital £100. Electrical 
engineers, etc. Directors: J. A. Naylor and 
Josephine P. Naylor. Regd. office: 25, Lon- 
don Road, Southend-on-Sea. 

Hudson & Sons (Beeston), Ltd.—Regis- 
tered 7th August. Capital £1,000. Elec- 
tricians, electrical contractors and engineers, 
mechanical and radio engineers, etc. 
Directors: R. J. Hudson, J. S. Hudson and 
B. L. Cocking. Regd. office: 122b, Wollaton 
Road, Beeston, Notts. 

Hayes (Electrical), Ltd.—Registered 13th 
August, Capital £1,000. Manufacturers of 
and dealers in electrical and mechanical 
apparatus, etc. Directors: S. Hayes and 
Mrs. Gladys R. Hayes. Regd. office: 121, 
Queenstown Road, S.W.8. 


Liquidation 


Northern Electrical Co. (Grimsby), Ltd. 
(in voluntary liquidation).—Meetings of 
creditors and members on 30th October, at 
26, South Saint Mary’s Gate, Grimsby, to 
receive an account of the winding up by the 
liquidator, Mr. L. F. McCulloch, 


Bankruptcies 


R. R, Burrows, 91, Snow Hill, Birming- 
ham, 3, trading as Burrows Domestic 
Supply, as a retailer of domestic electrical 
appliances.—Public examination 2nd Decem- 
ber at the Court House, Corporation Street, 
Birmingham, 4. 

E, Vasey, 21, Bridge Road, Bishopthorpe, 
York, electrician—Last day for receiving 
proofs for dividend 12th October. Trustee, 
Mr. J. L. Williams, Pearl Chambers, East 
Parade, Leeds, Official Receiver. 


H, P. Merken, 22, Petherton Road, High- 
bury, London, N.5, formerly an electrical 
contractor.—First and final dividend of 
a Ghd in the £, payable > and after 12th 

ober at Bankruptcy Buildings, Care 
Street, London, W.C.z2. ‘ 

L, Filby and G. D. Brown, lately carrying 
on business in co-partnership under the style 
of Filby & Brown, at 44, Park Street, Brig- 
house, Yorks., as radio, television and elec- 
trical engineers.—Receiving order made 25th 
September on debtors’ own petition. 

F, W. Ames, 73, Havelock Road, Bognor 
Regis, electrician.—Application for discharge 
to be heard on 28th October at the Court 
House, Church Street, Brighton. 
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NEW ELECTRICAL EQUIPMENT 





Portable Potentiometer Recorder 

A lightweight, self-contained, port- 
able potentiometer with a power driven 
pen is announced by MERVYN INSTRU- 
MENTS, Johns, Woking, Surrey. 
Fully transistorised, it is battery 





Mervyn Instruments recorder 


operated and weighs 10 lb. A 
permanent magnet motor is used for 
the potentiometer drive, and there is 
an expected battery life of 250 hours 
with normal use. The. operating 
ranges are 0 to 5 mV and o to 1 V, 
using interchangeable units, and the 
accuracy is better than 0-5 per cent. 
The 4in-wide recording chart is driven 
by a clockwork motor at speeds 
between ;;in/hr and 6,oooin/hr. A 
mains operated version is also avail- 
able. 


Gas Turbo-Generator 


Intended primarily for emergency 
and standby applications the “ Mars” 
gas turbine recently announced by 
Perkins GAs TURBINES, LTp., Peter- 
borough, has overall dimensions of 
22in high, 17in wide and 24in long and 
develops 50 h.p. at 40,000 r.p.m. The 
engine may be started manually or 
electrically, the rated speed being 
reached in approximately 20 seconds 
with hand starting and 10 seconds with 
electrical starting. In addition to 
pumping and heating duties it may be 
used with direct or belt-driven a.c. or 
d.c. generators of up to 30 kW capacity. 
An automatic clutch coupling can 
be incorporated which commences 
engagement at a turbine speed of some 
27,000 r.p.m. and gradually accelerates 
the generator to rated speed. 


Mercury Wetted Relay 


In the mercury wetted contact relay 
produced by the Relay Division of 
ELLIOTT ROS. (LONDON), LTD., 
Century Works, London, S.E.13, under 
licence from the Western Electric Co. 
Inc., of New York, precious metal 
contacts enclosed in a glass tube 
are continually wetted by mercury 
supplied to the contacts by capillary 
acticn. The relay can be used in 


F 


circuits carrying up to 250 VA or for 
applications where low contact resist- 
ance is important. It has a life 
expectancy of 10° operations at 
operating speeds up to 3 milliseconds 
and the operating consistency is 
within 1 per cent of the minimum 
rated current. The relays are housed 
in containers 3-196in long and having 
a base diameter of 1-312in, fitting into 
the standard international octal valve 
socket. 


Humidity Controllers 


A complete range of humidity con- 
trollers for two-position low and line 
voltage control and low voltage pro- 
portional control has been introduced 
by HONEYWELL CONTROLS, LTD., 
Ruislip Road East, Greenford, Middx. 
The various models in the range will 
control modulating or two-position 
motors and can be used to control 
pumps, motors and fans directly. 
There is a proportional controller for 
use with a modulating motor which 
can be used for control of humidifica- 
tion and dehumidification in all the 
usual air-conditioning applications. It 
has a range of 20-96 per cent relative 
humidity with a modulating range of 
10 per cent relative humidity. 

The range includes several types of 





Honeywell Controls humidity controllers 


two-position controllers employing 
both single- and double-throw 
switches. Two main types of controller 
are offered: those using open contact 
snap acting switches which ensure a 
differential accuracy of 2 per cent 
relative humidity at mid scale; and 
those’ with totally enclosed mercury 
switches for heavy loads and use in 
hazardous atmospheres. 


Timing Relay 

In an alternative design of the 
type UT electro-pneumatic timing 
relay announced by M.T.E. CoNTROL 
Gear, Ltp., Leigh-on-Sea, Essex, the 
delay period starts when the coil 
circuit is opened. It provides an 


adjustable time delay period of 0-60 
sec or 0-3 min. A solenoid when 
energised provides direct action thrust 
to the bellows stem and_ switch 
actuators, which are returned to 
normal by a compression spring after 
de-energisation. 


Beam Tetrode 


The r.f. beam tetrode type TT21 
introduced by the M.O. VALVE Co., 
Ltp., Brook Green, Hammersmith, has 
a 6-3 V heater, top-cap anode and a 
dissipation of 37-5 W. The permissible 
ratings give a valve output in class B 
telegraphy in excess of 100 W. It is 
also available with a 12-6 V heater or 
on a UX5 base, as type TY¥22, in 
which version it can be used as a 


M.O. Valve Co. tetrode 





plug-in replacement for the American 
807 and has a higher output power. 
The list price is £1 13s 9d each for 
both types. 


Transducer 


The transducer added tw the 
“ Allscott” range of electronic equip- 
ment manufactured by JAMES SCOTT 
& Co. (ELECTRICAL ENGINEERS), LTD., 
Carntyne Industrial Estate, 68, Brock- 
ville Street, Glasgow, E.2, has two 
windings spaced relatively to a central 
winding and having balanced signal 
outputs. The movement of an iron 
armature inside the windings changes 
the internal magnetic field and un- 
balances the outputs, the difference 
being proportional to the armature 
movement. This difference is normally 


James Scott transducer 
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indicated on a meter scaled directly in 
terms of armature movement and in 
the “Lintran” instrument the arma- 
ture size can be varied giving full-scale 
meter deflection for shaft movements 
between 0-001 and rin. The basic unit 
is 7iin long by 1jin diameter and 
weighs 2 lb. 


Wattmeter Connections 


The wattmeter plugs and sockets 
added to the “ Lico” range manufac- 
tured by the LONDON INSTRUMENT Co., 
Newnham Mill, Cambridge, have the 
same basic design as the jack-type, 
with the addition of a single-pole plug 
and socket for making a voltage con- 
nection to another phase. The 30/50 A 
plugs are suitable for all types of socket 


' 





London Instrument Co. wattmeter plug and 
socket 


which are supplied in two ratings, 30 
or 50 A, both incorporating a shutter 
for the series plug aperture. The 
sockets can be supplied singly for flush 
or surface mounting or as one, two or 
three sockets in a metal box. 


Vibrating Reed Electrometer 


The vibrating reed electrometer 
introduced by ExKco ELECTRONICS, 
Ltp., Southend-on-Sea, Essex, 
measures very small direct currents 
and voltages with high zero stability. 
The type N616 meter converts applied 
d.c. to a.c. by a vibrating reed capaci- 
tor and amplifies it by a stable a.c. 
amplifier. Seven ranges are provided, 
3, 10, 30, 100 and 300 mV and 1 and 
3 V. The output is rectified and 
measured on a s5in panel meter 
calibrated to indicate the d.c. voltage 
at the input. The accuracy for voltage 
measurements is about +5 per cent, 
while current measurements .may be 
made to the same accuracy provided 
that the total value of the input resist- 
ance is known and the calibration 
control is adjusted as necessary. 


Silicon Diodes 


A series of silicon power rectifiers 
designed to operate at base tempera- 
tures up to 130 deg C and rated at 


International Rectifier 25 A silicon diode 


25 to 35 A, 50 to 500 V peak inverse, 
has been announced by the INTER- 
NATIONAL RECTIFIER Co. (GREAT 
BRITAIN), Ltp., Hurst Green, Oxted, 
Surrey. The series embodies a 4-layer 
rectifier junction seal giving high 
resistance to humidity, shock, vibra- 
tion and extreme temperatures. An 
over-sized anode lug is incorporated 
to remove heat from the junction, 
allowing the diode to withstand high 
peak current surges, and the units have 
low reverse leakage currents, 10 mA 
at 130°C base temperature, over the 
entire operating temperature range. 
Further details of the rectifiers, which 
are priced between £1 10s and £6 each, 
are given in Bulletin XSR-310. 


Time Switch 


A synchronous time clock with a 
switching programme arranged for 
heating installations has been intro- 


Stonebridge time 
switch 





duced by the STONEBRIDGE ELECTRICAL 
Co., Ltp., 6, Queen Anne’s Gate, 
London, S.W.1. Six switch positions 
are provided, giving a choice of heat- 
ing of on in the morning and even- 
ing, on in the morning and evening 
and at midday, on by day and off by 
night, on by day and night, and full 
heating by day with reduced heating 
by night. 

For the last operating cycle a second 
thermostat set at the reduced night 
temperature is required. There are 
three daily switching periods, each of 
which is adjustable. 


Dekatron Supply Units 


The stabilised power supply units 
announced by SANDMAR ELECTRONIC 
Propucts, 68, Nina Drive, New 
Moston, Manchester, 10, provide the 
three voltage outputs required to drive 
cold cathode dekatron counting tubes 
and their auxiliary circuits. Two 
models are available: a 17}in sub-unit 
and a 19in panel mounting unit. Suit- 
able for operation from a 10-0-200-220- 
240 V, 50 c/s supply, the units have 
outputs of 450 and 100 V d.c. nominal, 


Sandmar power supply sub-unit 
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both being stabilised and having a 
10 mA maximum current with a ripple 
content less than 0-02 per cent at full 
current, and 300 V d.c. adjustable by 
+5 per cent. This output has a 
maximum current of 200 mA, at which 
the ripple content is less than 0-005 per 
cent, and the regulation better than o-1 
per cent from zero to full load. An 
unstabilised 4 and 6-3 V a.c. output 
with a maximum current of 3 A is also 
provided. The price of the 17in sub- 
unit is £70 and for the 19in panel 
unit £75. 

Interlocking Terminal Blocks 


METWAy ELECTRICAL INDUSTRIES, 
Lrtp., Metway Works, Canning Street, 
Brighton, 7, Sussex, announce inter- 
locking terminal blocks which may be 
built up to the required number of 
terminals. A steatite end plate, two 
metal brackets and a number of blocks 





Metway terminal block 


form a complete unit. The blocks 
have a glazed finish, except for a small 
space on the top where an identifica- 
tion mark may be inscribed. The 
blocks are at present available with a 
20 A rating and other sizes, 40, 75 and 
100 A, will be produced shortly. 


Distribution Fuseboards 


A range of distribution fuseboards 
rated at 15, 30, 60 and 100 A at 500 V 
and available in single pole and 
neutral, double pole, triple pole and 
triple pole and neutral forms has been 
announced by the MIDLAND ELECTRIC 
MANUFACTURING Co., LTp., Reddings 
Lane, Tyseley, Birmingham, 11. They 
can be supplied with from two to 12 
ways. Rewirable or h.r.c. pattern fuses 
may be fitted, the fuse boxes accepting 
either form of carrier. The cartridge 
fuses’ dimensions comply with B.S. 88 : 
1952 and the fuses have been A.S.T.A. 
certified for a duty category equivalent 
to a three-phase rupturing capacity of 
35 MVA at 440 V. The semi-enclosed 
rewirable fuses comply with B.S. 3036 : 
1958. Neutral bars are available to 
convert t.p. boards to t.p. and n. 
pattern. 


M.E.M. distritution fuseboard 
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1.E.E. CENTRE CHAIRMEN 


Some of the Provincial Centres of the Institution of 
Electrical Engineers commenced their 1959-60 session this 
week when the chairmen delivered their inaugural 
addresses, and other Centres are holding their first meetings 
of the session this coming week. We give below brief 
biographical details of the men who have been elected to 
preside over the activities of the various Centres during 
the coming months. 

Mr. D. H. Parry, B.Sc. (East Midland Centre) is manager 
of the Leicester Sub-Area of the East Midlands Electricity 
Board. He was educated at King Edward High School, 
Birmingham, and at Birmingham University. During the 
1914-18 war he served in the Royal Engineers, attaining the 
rank of captain, and was mentioned in despatches. He 
received his training with Willans & Robinson, Rugby, and 
later served with the English Electric Co., Ltd., from 1922 
to 1928, becoming chief contract engineer. He was 
appointed constructional engineer in charge of generating 
station extensions of the Leicester electricity undertaking 
in 1928, and became chief assistant engineer in charge of 
the operation of the generating station and distribution 
system of that undertaking in 1931. He was appointed to 
his present position in 1948. 

iMr. Parry read a paper before the I.E.E. entitled “The 
Logical Approach to the Problem of Space Warming by 
Electricity ” in 1951. He was chairman of the East ‘Mid- 
land Sub-Centre of the Institution for 1937-38 and president 
of the Leicester Electrical Society from 1948 to 1950. 

Mr. T. A. P. Colledge, B.Sc. (Mersey and North Wales 
Centre), after serving in the Royal Navy from 1916 to 1931, 
joined the Engineering Department of the Post Office in 
1932 and is now area engin¢er for Chester and North Wales, 
responsible for telephone development and construction in 
that area. He graduated at London University in electrical 
engineering. Mr. Colledge is a member of the British 
Interplanetary Society. 

Mr. H. Watson-Jones, M.Eng., M.I.Mech.E., M.I:Min.E. 
(North-Eastern Centre) is managing director of Richard- 
sons, Westgarth (Hartlepool), Ltd., and is also on the board 
of the parent company, Richardsons, Westgarth & Co., Ltd. 
He received his early practical training with the Mersey 
Docks and Harbour Board. During the 1914-18 war he 
served in the Royal Navy, after which he took his engineer- 
ing degree at Liverpool University. In 1923 he joined the 
staff of the Metropolitan-Vickers Electrical Co., Ltd., as 
a post-graduate college apprentice and later was employed 
as an installation engineer with the American Westinghouse 
Co., in Pittsburgh, U.S.A. He returned to the Metro- 
politan-Vickers Electrical Co. as senior engineer in the 
General Engineering Department and in 1937 was 
appointed manager of the Birtley Co., Ltd., Co. Durham, 
returning to the Metropolitan-Vickers Co. in 1939 as head 
of the Mining Department. On the nationalisation of the 
mining industry in 1947 Mr. Watson-Jones joined the 
North Western Divisional Coal Board as chief mechanical 
and electrical engineer, and in 1950, when the old Northern 
Division was split, he took over the appointment of divi- 
sional chief engineer (electrical and mechanical) to the new 


Mr. D. H. Parry Mr. T. A. P. Colledge Mr. H. Watson-Jones 


Durham Division. He joined the Richardsons, Westgarth 
group in 1958. 

Professor G. W. Carter, M.A., M.Amer.I.E.E. (North 
Midland Centre) was educated at Rugby School and St. 
John’s College, Cambridge. He joined the British Thom- 
son-Houston Co., Ltd., Rugby, in 1932 as a graduate 
apprentice, and subsequently held an appointment for over 
ten years in the research laboratory, where he worked as 
assistant to Dr. K. J. R. Wilkinson on a variety of problems 
mainly associated with electric power apparatus—high 
voltage and surge testing and protection, special measure- 
ments, and circuit and field calculations. After a few 
months spent as a demonstrator in the Engineering 
Department of the University of Oxford he took up (in 
1946) his present appointment of Professor of Electrical 
Engineering in the University of Leeds. Prof. Carter has 
published two books, “The Simple Calculation of Elec- 
trical Transients ” (1944) and “The Electromagnetic Field 
in its Engineering Aspects ” (1954), and is the author of a 
number of papers dealing chiefly with low-frequency field 
problems. rude 8 

Mr. F. J. Hutchinson, B,EngHons.), M.Eng., M.Cons.E., 
M.I.Mech.E., Associate’ Amer.J.E.E. (North-Western 
Centre) is consultant and chief engineer, Thermal Genera- 
tion Department, Kennedy & Donkin, Manchester. He 
obtained his engineering degrees at Liverpool University 
and served a college apprenticeship with the Metropolitan- 
Vickers Electrical Co., Ltd., with which company he sub- 
sequently held various engineering appointments. In 1928 
he joined Strain & Robertson, consulting engineers, 
Glasgow, as senior technical assistant, and in 1936 became 
assistant chief engineer to the Works Department of the 
Distillers Co., Glasgow, where he was in charge of design 
and construction of small industrial electrical generating 
stations. His association with Kennedy & Donkin com- 
menced in 1938 and he is now actively concerned in the 
design and construction of major generating stations in 
Lancashire, South Wales. and Scotland. He was chairman 
of the North Western Branch of the Institution of 
Mechanical Engineers and a member of the Council for 
1955-56. 

Mr. T. S. Wylie (Northern Ireland Centre) was educated 
at Preston Grammar School and entered the Post Office 
Engineering Department at Preston as a youth-in-training. 
He was awarded a prize in the 1934 Essay Competition of 
the Institution of Post Office’ Engineers for an essay on 
“Underground Cables,” and in 1935 was awarded the Sir 
William Ashcroft Prize by the Harris Technical College, 
Preston. In 1937 he was promoted to inspector in the 
Equipment Branch of the Engineer-in-Chief’s Office, 
London, and transferred to Manchester when the: North 
Western Regional Office was opened. He became executive 
engineer in the Belfast Telephone Area in 1949 and senior 
executive engineer in the Northern Ireland Regional Head- 
quarters in 1952.‘ During the war he served with the Royal 
Signals, attaining the rank of captain. Mr. Wylie was hon. 
secretary of the-Northern Ireland Centre of the I.E.E. from 
1950 to 1958, and this year became a member of the Joint 





Mr. T. S. Wylie 


Prof. G. W. Carter Mr. F. J. Hutchinson 











448 


Committee for National Certificates and Diplomas in 
Electrical Engineering (Northern Ireland). 


Mr. J. A. Aked, M.B.E. (Scottish Centre) is manager for 
Scotland for A. Reyrolle & Co., Ltd., a position he has held 
since February, 1958. He had previously had a wide 
experience in the electricity supply industry, having been 
successively with the Yorkshire Electric Power Co., the 
Clyde Valley Electrical Power Co., the Central Electricity 
Board, the British Electricity Authority, and the South of 
Scotland Electricity Board, retiring from the last-mentioned 
authority in January, 1958, as transmission engineer. He 
was chairman of the South-West Scotland Sub-Centre of 
the I.E.E. for 1956-57. 


Mr. G. F. Peirson, M.Amer.I.E.E. (South Midland 
Centre) has been deputy chairman of the Midlands Elec- 
tricity Board since March, 1957. He was educated at King 
Henry VIII School, Coventry, and Birmingham University, 
and commenced his career in the electricity supply industry 
with the former Midland Electric Corporation for Power 
Distribution, Ltd., in 1934, with which he served in pro- 
gressive posts, ultimately becoming chief engineer in 1944. 
From 1942 to 1948 he served on the board of the West 
Midlands Joint Electricity Authority as one of his company’s 
representatives. On nationalisation of the industry in 1948 
he was appointed manager of the South Staffs. and North 
Worcs. Sub-Area of the Midlands Electricity Board, but 
after six months was appointed the Board’s chief engineer, 
a post he held until becoming deputy chairman. He has 





Mr. G. F. Peirson Mr. W. D. Mallinson 


Mr. J. A. Aked 
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served on switchgear committees of the B.S.I. and has been a 
B.S.I. delegate to switchgear committees of the I.E.C. He 
was president of the Birmingham Electric Club from 1951 
to 1953, and has paid two visits to the United States (in 
1947 and 1954) where he studied automatic circuit reclosers 
and live line working. He is a member of the Frequency 
Allocation Committee. With Messrs. A. H. Pollard and 
N. Care, Mr. Peirson was the joint author in 1954 of the 
paper “ Automatic Circuit Reclosers,” which was awarded 
the Sebastian de Ferranti Premium. 


Mr. W. D. Mallinson, B.Sc.(Eng.), A.C.G.I. (Southern 
Centre) is a senior principal scientific officer with the 
Admiralty Surface Weapons Establishment at Portsmouth, 
and he has been engaged since 1939 on the development of 
radar for controlling gun-fire and guided weapons. He is 
now head of the Missile Guidance Radar Division. He 
received his education at Sedbergh and the City and Guilds 
(Engineering) College, and his early experience was gained 
with Les Laboratoires Standard (Paris) and Standard Tele- 
phones & Cables, Ltd., New Southgate, on developing radio 
transmitters for broadcasting, and on installing them in 
Argentina, Switzerland and Australia. 


Mr. H. Jackson, B.Sc.(Eng.) (Western Centre) was 
educated at Nottingham High School and received his 
technical training at University.College, Nottingham. He 
obtained his practical training with the Brush Electrical 
Engineering Co., Ltd., and in 1922 became technical engi- 
neer with Walter Bridges & Co., consulting engineers, 

Westminster. In 1930 he was 
we» appointed electrical engineer and 
manager to the Cardiff Rural District 
Council, and on vesting date became 
district commercial manager, Cardiff 
West District, of the South Wales 
Electricity Board. He was appointed 
senior commercial assistant (industrial 
supplies), Cardiff and East Central 
Area, in 1953, and industrial supplies 
engineer at headquarters in 1955; in 
4 j April this year he became deputy chief 
commercial engineer. He served as 
hon. treasurer of the Western Centre 
of the I.E.E. from 1949 to 1957. 


Mr. H. Jackson 








Radio Control 


RADIO equipment which will keep control engineers 
informed of the amount of current flowing in h.v. power 
lines was described by Mr. G. F. Peirson, M.I.E.E., 
M.Amer.I.E.E., deputy chairman, Midlands Electricity 
Board, in his inaugural address as chairman of the South 
Midland Centre of the Institution of Electrical Engineers 
in Birmingham this week. 

He said that in the United States considerable use was 
being made of radio for power line protection, and transis- 
tors were rapidly replacing valves in the equipment used. 
Practical experience in Britain was negligible, but the M.E.B. 
had installed equipment similar to that used in America. 
It had been in experimental use on a 33 kV line from Iron- 
bridge power station to Shrewsbury, and was now in full 
service, the proving trials having been satisfactory. 

Mr. Peirson, who is chairman of the committee which 
has been negotiating with the Post Office on the use of 
radio for communications in the fuel and power industries, 
described the development of the Board’s v.h.f. radio 
system, which now has nine fixed and 240 mobile stations 
for operational work, such as the restoration of supply when 
a fault occurs, and to give service to consumers. 

Priority in use of the v.h.f. radio was given to the direction 
of switching operations to restore or maintain supplies in 
emergencies, and it was necessary to employ different 
frequencies for transmitters in different Sub-Areas to avoid 
interference. Experience showed, for instance, that 
lightning storms, a frequent cause of interruption of supply, 
often travelled up the Severn Valley, first through the 
Gloucester Sub-Area and then the Worcester Sub-Area. 


of Power Lines 


Since both would have to deal with faults at about the 
same time, it was vital for them to work on different 
frequencies. 

Mr. Peirson said that when the Postmaster General’s 
Mobile Radio Committee issued its report on frequency 
allocation in July, 1955, he and his colleagues were “ more 
than shaken” to find that the committee considered that 
seven channels would be sufficient for the nationalised fuel 
and power industries, although electricity alone was at that 
time using eight channels. 

Independent operation was essential, said Mr. Peirson, 
because in the event of a catastrophe, such as land 
subsidence, both gas mains and electricity cables might be 
damaged and the mines rescue service might be needed 
because power supplies to collieries had been cut. The 
Post Office representatives had pointed out that there were 
insufficient channels to go round, allowing for police, 
ambulance, fire and taxis with radio controls, but as the 
result of work by the joint committee of the fuel and power 
industries, and their early introduction of 25 kc/s equip- 
ment on 50 kc/s channels, leaving a margin for develop- 
ment, a satisfactory spacing between radio transmitters 
operating on the same frequency had been worked out 
and agreed. 

Before Mr. Peirson read his paper, Mr. J. H. Adden- 
brooke, deputy chief commercial officer of the M.E.B., was 
elected hon. treasurer of the South Midland Centre, in 
succession to Mr. L. A. E. Fosbrooke, of the staff of the 
— Division of the Central Electricity Generating 

ard. 
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West Germany’s Electrical Industry 


Continued Expansion as a Market and Competitor 


IN West Germany, as in most 
industrialised countries, the electrical 
industry makes a major contribution 
to the country’s economy. As can be 
seen from Table 1, the value of produc- 
tion in 1958 (£1,252 million) was nearly 
12 per cent higher than in 1957; the 
ratio exports to production, however, 
decreased from 22-8 to 21-7 per cent. 

West Germany’s foreign trade also 
advanced further during 1958, although 
the increase in exports was smaller 
than previously (about 5 per cent 
against 20 per cent). The country’s 
electrical exports rose from £212 
million in 1956 to £256 million in 1957, 
and £273 million last year. During this 
period electrical imports were: £20 
million in 1956, £24 million in 1957, 
and £40 million in 1958. This 
indicates the growing importance of 
West Germany not only as a competi- 
tor, but also as a market. 


TABLE |.—BASIC STATISTICS OF WEST 
GERMANY’S ELECTRICAL INDUSTRY 











1957 1958 
SS ee al 

Number of electrical manu- 

facturers ote 1,950 2,018 
Number of employees. 578,:00 637,720 
Total production (£ million) 1,122 1,252 
Total exports (£ million)... | 256 273 
Total imports (£ million)... | 242 40°! 
Ratio exports/production | 

(% -| ns 21°7 
Ratio inpertnipoatuation 

(%) 2°45 2°23 
Coal consumption (000)... | 456 426 
Fuel oil consumption (000) 53°4 796 
Gas consumption (mill m*) 102 110 
Electricity consumption 

(mill kWh) ; bon 1,302 1,443 














TABLE 2.—PRODUCTION OF WEST 
GERMANY’S ELECTRICAL INDUSTRY 











| Value (£ million) 
Class I 
| 1957 1958 
Motors and generators | 
(excl.welding angen | 78°0 841 
Transformers = 33°0 38°5 
Rectifiers 60 66 
Accumulators and batteries 160 15-0 
Capacitors ... | 32 37 
Switchgear and switch- | 
boards above | kV | 13"1 143 
Switchgear and  switch- 
boards up to | kV 48 50°5 
Installation material up to 
1 kV 276 30°! 
Insulated wire and flex 48°! 48°0 
ables ; ; 425 4272 
Cable and power line 
accessories : 81 84 
Power tools, up to 2 kW... | 63 62 
Welding equipment — 72 71 
Industrial furnaces | 77 85 
Heating appliances | 410 45°5 
Motor driven domestic 
appliances ine 68°0 76"1 
Refrigerators and deep 
freezers up to 250 litres 39°0 57°5 
Filament lamps ad 96 112 
Fluorescent lamps | 46 53 
Wirecommunication equip- 
ment 39°0 39°1 
Radio communication 
equipment 6! 69 
Signal and safety appliances 71 77 
Radio and TV equipment... 103°8 138°2 
a ~~“eanaea equip- 
nt 36°8 42:0 
Giesente tubes and tran- 
sistors ... 175 252 














As in previous years both. the 
number of electrical manufacturers 
and employees increased. Table 2 
shows the sharp increase in the pro- 
duction of electronic goods and 
domestic appliances and their growing 
importance in the country’s exports is 
shown in Table 5. Among West 
Germany’s export markets (Table 3) 
Sweden has now taken the first place 
from Holland. Last year about 63 per 
cent of West Germany’s exports went 
to European markets, and about 36 
per cent of these went to the Common 
Market countries. Trade outside 
Europe increased particularly with the 
traditional United Kingdom markets, 
India, Pakistan and South Africa. 








TABLE 4.—-PRINCIPAL ‘SOURCES OF WEST 
GERMANY’S ELECTRICAL IMPORTS 











Value (£000) 
Country ed 

1957 =| sé 
Austria — 1,083 1,499 
Belgium/Luxembourg was 663 | 1,825 
Denmark ... ~~ 783 997 
France ies _ a 1,087 | 4,551 
Holland... ide am 4,837 10,810 
Italy “ oe ene 522 | 1,276 
Saar ase ine net 671 794 
Sweden a sae aa 675 924 
Switzerland eve me 4,153 | 4,778 
United Kingdom ... - 2,668 | 604 
United States van ve | 5,522 7,893 











TABLE 5. ey GERMANY’S ELECTRICAL 
PORTS IN 1958 


protien jan £000) 


















































Holland was West Germany’s main Turbo generators ee bes oon 1,963 
supplier, with the United States Italy... gS api el cag, Thee 236 
d I f th U . d Holland ... eve one ceo ene 155 
secon . mports from e nite Poland ... e mse om ei 285 
,Kingdom showed an _ encouraging Cuba. - oe ee 117 
Brazil. - om othe di 271 
upward trend. assay oe Bt Cae aw Sere Wis 132 
Israel. oni 198 
TABLE 2 (continued) Water wheels and turbines... ; 2,863 
| pan Kingdom ; m os 

Value (£000 lorway ... - an . a 
Class ( J Spain... ‘ oe > as 282 
| 1957 | 1958 India... - mn oa ts Fo 

Comp for ¢ | | Steam pes and turbines without 
cation equipment 32°7 boilers . 7,533 
Measuring instruments ... | jet 20°! Austria Sr a re 785 
Household meters 63 72 Holland ... oe tee te “ 793 
Control and regulating Poland ... . oo oo 467 
apparatus 9 16°83 Iraq . ese 625 
Electro-medical apparatus | 26 12:7 D.c. motors and generators ont pel 2,911 
Industrial traction equip- | United Kingdom wee 107 
ment. : 1-4 1-4 Belgium ... - ” ; wie 169 
Electrical traction equip- g . — vee . oe . 1 
ment (tractors and cars) 45"1 55 Holland ee s 411 
TABLE 3.—_PRINCIPAL DESTINATIONS OF South Africa eas i. 

WEST GERMANY’S ELECTRICAL EXPORTS on eee , 
= c. ‘cantare and generators aoe iid 13,026 
| United Kingdom 3 a: Br 121 
Value (£000) Saar Fone bos 1k A : 272 
Country | Belgium/L bourg ... ian ne 585 
1957 | 1958 Denmark ie <a 28 aa 467 
Finland ... ees one tan om 292 
Argentina ... ind ‘és 5,620 2,582 France eos oo ae nae 2%6 
Australia ... ges ee 2,077 2,878 Greece ... ose oe one mm 199 
Austria ses “on nol 12,709 14,314 Italy see oe ase ans an 766 
Belgian Congo... a 1,003 866 Yugoslavia = nek oe ws. 193 
Seenaemibourg int 17,057 16,129 Holland ... en ont ies oan 1,003 
Brazil ats ws 3,462 4,322 Norway ... mis mei ae oto 989 
Canada ; a wee 1,947 2,626 Austria ... aie an ee ate 365 
Chile . end re 2,164 1 936 Sweden ... = aon cso ow 856 
Denmark ond 4,409 5,242 Switzerland ae ot iets ne 615 
Egypt 2,322 877 Turkey ... ae an ss ea 105 
Eire 608 760 Dae aes “in ae on 107 
Finland 4,114 5,188 South Africa 135 
France oie - 6,572 ; United States 225 
Greece ne oan ve | 3,522 4,473 xICO ... 215 
Holland 26,534 23,214 Argentina 213 
India 8,381 12,236 Brazil. 493 
Indonesia 3,326 2,331 Venezuela 692 

Iran 4,008 4,553 India. ate nal in - 
traq ... 1,283 1,033 Pakistan . San ae ws wie 225 

Israel 1,932 2,455 Iran sna foe = 
Italy 16,632 15,917 Complete generator sets as eae 5,356 
Lebanon... 1,009 832 Belgium ... ; oe pa 195 
Malaya ont Singapore 921 2,745 Finland ... ~~ en oo was 127 
Mexico : wis 2,971 2,226 Italy tee one io nat ane 123 
Morocco... a ona 672 1,036 Yugoslavia Sen inn ane abe ii 
Norway os 7,051 7,145 Holland ... ne “n ose ese 483 
Pakistan 973 2,252 Poland ... ese me we eee 228 
Peru: wen ine one 1,574 1,292 Spain one das nes one 209 
Poland A bua bas 2,023 1,810 Argentina 2) 
Portugal mt a 3,523 3,655 Brazil. 415 
Saar ee 6,053 5,722 Venezuela 262 
Saudi Arabia wal in 1,433 1,292 ia - " 515 
South Africa se ae 3,823 5,856 Iran = ee ae ds aan 231 
Spain io unt 2,680 3,293 South Africa 135 

Sweden ies ou 21,074 26,516 Rotary convertors and other motors 
Switzerland — on ann 10,714 15,578 and generators eco “ 963 
Turkey... wie ‘ie 2,198 2,983 = Ragtee 85 
United Kingdom jes ol 4,991 5,780 106 
United States ia at 12,732 10,446 | ~ 87 

Venezuela ... owe coe 4,453 4,916 
Yugoslavia ... on eos 3,621 3,552 
Continued on page 450 
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ransformers and chokes 
Sear 


Holland 
Sweden 


Egypt 

South Africa 

India 

Israel ; 
Rectifiers ~ 

United Kingdom 

France 

Italy 


Norway 
Switzerland 


apparatus 
nmark 


Switzerland 
Primary elements and batteries 


n 
Accumulators 
tran 
Portable power tools 
nannies 
nmark 
Italy 
Holland 
Austria 
n 
Switzerland 
Household floor polishers and vacuum 
cleaners 
United Kingdom 
Belgium 
Italy 
Yugoslavia 
Holland 


Switzerland 
South Africa 
Washing machines 
United Kingdom 
Belgium 
Italy 
Holland 
Austria 
Sweden 
Switzerland 
Domestic fans 
Other domestic appliances with 
incorporated electric motors 
Austria oi 
Shavers and hair clippers 
wi 
Switzerland 
United States 
ignition and starting ‘equipment for 
explosion motors 
Austria 
Sweden 
United States 
Electrical equipment for cars and 
bicycles a ; 
Holland 
Austria 
Sweden 
Australia 
Torches and flashlights 
United States 
Industrial and laboratory ovens and 
furnaces 
United Kingdom 
France : 
Austria 
Switzerland 
Russia 
Flat irons 
Iceland 
Holland ... 
wood 


Cookers and boiling places 
Greece ... 
Yugoslavia 

tria 
Sweden 
Switzerland . 

Other domestic appliances, including 
hairdryers and heating elements 

United Kingdom 

Belgium ... = 

Italy 

Holland 

Austria 

Sweden 

Switzerland 

me apparatus and equipment. 





of the above, machinery and | 





Telex—telegraph and eretpabe 





equipment 3,822 
Switzerland ; 306 
Canada ‘ } 438 
Australia ‘ 287 

Microph loudspeakers and ampli- 

fiers... . 1 i 1,436 

United States ne 189 
Radio receivers, including record 

players ‘ in 24,278 
Belgium .. aa id 1,126 
Italy . ee ‘ 

Holland . : 1,916 
Sweden lea 5 : 1,984 
Switzerland WE 1,843 
Canada ... : oid 893 
United States sa a ‘ 3,688 
Venezuela a ; ee 955 
TV receivers . ; ; 11,446 
Belgium ... “ ‘ 898 
lealy . d : ; 1,263 
Holland ... ee an me 1,446 
Sweden = nae 5,257 
Switzerland 856 


Wireless transmitting and receiving 
equipment, TV transmitters, com- 


ponents and accessories 11,222 
United Kingdom a A 281 
Holland ... : ade ol we 189 
Sweden ... a nie 150 
Switzerland val ade : : 425 
United States : me 275 

Condensers and capertness 2,389 
Belgium ‘ ‘ 156 
Italy 232 
Holland 352 
Sweden ae inia é 275 
Switzerland 165 

H.v. and l.v. switchgear, and distribution 

equipment : 15,293 
Italy _ 846 
Holland 1,023 
South Africa | 1,533 
India a - 

Installation material under I kV 7,362 

Holland . . 1,534 
Sweden ... ‘ ae ’ 1,336 

Filament lamps ... jad 2,044 

igium ... ; 131 
Sweden ... ; : a 295 
Switzerland uit = e 138 





Discharge lamps 989 
Italy : ol bes sles Ss 101 
Austria 59 

Electronic valves and _ Photoelectric | 
Uni ited Ki medom ae 

ni i 
Denmark . 591 
Italy ie os : e- om 883 
Holland ... sit ron ‘ om 499 
Sweden ... te a ee 443 
United States... 191 

Electric te and epeasenne n.e.s. | 1,278 

Insulated cables | 9,652 
Soar an Rei : ae “ 4i8 
Greece ... ; i a 435 
Holland ... ee ; ‘ ww I 455 
Egypt. 443 
United States | 567 
India. a | 1,012 
Pakistan 5 ban 258 

Insulated wire and flex ... ? 6,226 
France ... in a 452 
Holland | 373 

said ae : sil 

Switzerland ion ‘ 277 
enezuela 255 

Electrodes for furnaces or for ~ 
lytic processes 2,956 
Finland ... ; - 211 
France ... = jes iad 221 
Italy ot a . ont 262 
Norway ... ; ; “_ 353 
Switzerland _ me 545 

Insulators . =a 896 
Switzerland - 1S! 

Insulating materials oon 993 
Holland : : aay 261 
Switzerland — ; ee es 9 183 

X-ray apparatus, tubes and com- 
ponents . -- | 43509 
Italy ios | 273 
Holland ... 249 
Sweden ... 292 
United Stotes 230 
Mexico 226 

Electric signalling ‘and safety apparatus 888 
Saar 132 
South Africa ae : ; a 143 

Locomotives, electric oa 80! 
Belgium ... . F ont 132 
Greece ... iia | 146 
Brazil 217 














Educational Notes 


The Manchester and District 
Advisory Council for Further Educa- 
tion, Education Offices, Deansgate, 
Manchester, has suspended the 
activities which have led to the pro- 
motion of post-advanced lecture 
courses in electrical and mechanical 
engineering in Manchester and district, 
and has issued a booklet in which it 
tells of the work of the Post-Advanced 
Engineering Committee since 1937 and 
explains what it hopes will be done in 
the future to ensure the continued pro- 
vision of similar courses. The pro- 
gramme of courses can now be 
obtained from the college concerned. 

A course of ten University Extension 
lectures on “ Computers in Commerce 
and Industry,” arranged by the 
Department of Extra-Mural Studies, 
University of London, commenced on 
Monday last. Tickets (15s for the 
full course, 2s for single lectures) can 
be obtained from the Cashier, Uni- 
versity of London, Senate House, 
Malet Street, London, W.C.1. 

A classified bibliography on the 
effects of technological progress on 
education, compiled from British 
sources in 1945-57, has recently been 
published by the Institution of Pro- 
duction Engineers and is available 
from the publications department of 
the Institution at 10, Chesterfield 
Street, London, W.1, price 14s 6d per 
copy, or 15s 6d by post. The biblio- 


graphy is not comprehensive, but is 


intended to be a guide to the develop- 
ment of technical education during the 
period covered, and it should serve as 
a summary of opinion on the subject. 
It has been prepared by the Institu- 
tion’s Hazleton Memorial Library. 


The prospectus of courses in elec- 
trical engineering at the Bradford 
Institute of Technology is now avail- 
able, and particulars of the diploma in 
technology can also be obtained from 
the Principal. 





TRADE MARKS 


APPLICATIONS have been made for the 
registration of the following trade marks. 
Objections may be entered up to 30th 
October:— 

Ferguson, No. 769,115. Class 9. Sound 
recording and reproducing apparatus.— 
Thorn Electrical hee 7574 Ltd., 10§ to 109, 
Judd Street, London, W. 

Fi-Cord (design). No. ee Class 9. 
Sound recording and sound reproducing 
apparatus; and parts.—Fi-Cord, Ltd., 40a, 
Dover Street, London, W.1. 

Stuzzi. No. 789,786. Class 9. Radio 
and television apparatus, electrical measuring 
apparatus, thermionic valve and transistor 
amplifiers, etc.—Recording Devices, Ltd., 95, 
Villiers Road, London, N.W.2. 


Diapulse. No. B785.547. Class to. 
Electrotherapeutical apparatus comprising a 
high frequency generator of electrical energy 
for the athermapeutic treatment of animal 
life.—Diapul!se Manufacturing Corporation of 
America, New York, U.S.A. Address for 
service, c/o Cruikshank & Fairweather, 29, 
Southampton Buildings, Chancery Lane, 
London, W.C.2. 
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Electrical Specifications Recently Published 





The numbers under which the specifications 


will be printed and 


abridged are given in parentheses. Copies of +. potion (3s 6d 
C.2 


each including postage) are obtainable from the Patent Office, 25, Southampton Buildings, London, 


1947 

31692. Standard Telephones & Cables, 
Ltd.—Radio location systems. 1st December, 
1947. (820000.) 


1951 
22323. Mullard Radio Valve Co., Ltd.— 
Photo-electric cells. 25th July, 1952. (820075.) 
24273. Marconi’s Wireless Telegraph 
Co., Ltd.—Radar systems. 24th July, 1952. 
(820399.) 


1952 

10813. Marconi’s Wireless Telegraph Co., 
Ltd., and Buckingham, J.—Radar systems. 
18th March, 1953. (820400.) 

16935. Mullard Radio Valve Co., Ltd.— 
Photo-electric cells, 30th September, 1953. 
(820076.) 18857. Photo-electric cells, 25th 
July, 1952. (Divided out of 820075.) 
(820077.) 19972/3. Photo-electric cells. 
3rd November, 1953. (820078/9.) 

19974. Mullard Radio Valve Co., Ltd.— 
Optical filters. 3rd November, 1953. 
(820240.) 


1953 

17011. Mullard Radio Valve Co., Ltd.— 
Photo-electric cells. 19th June, 1953. 
(820320.) 26894. Photo-electric cells. 30th 
September, 1953. (Divided out of 820076.) 
(820080.) 


1954 

25655. British Thomson-Houston Co., 
Ltd.—Electric switches and circuit-breakers. 
24th August, 1955. (Cognate application 
31536, 1st November, 1954.) (819717.) 

27316. Postmaster General.—Frequency 
modulated or controlled electronic oscillators. 
15th November, 1955. (819632.) 

33776. British Thomson-Houston Co., 
Ltd.—Control gear for tubular electric dis- 
charge lamps. 21st February, 1956. (Cognate 
application 7264, 11th March, 1955.) (819719.) 

34445. Electric & Musical Industries, Ltd. 
—Apparatus for generating waveforms for 
testing television equipment. 28th November, 
1955. (820305.) 

36256. Hancock & Co, (Engineers), Ltd. 
—Supply tube and electric cable handling 
devices, 15th December, 1955. (819862.) 


1955 

1719. Price, W.—Electric water heaters. 
16th January, 1956. (819572.) 

7117. English Electric Co., Ltd.—Elec- 
trical analogue signal multiplication circuits 
utilising pulse width modulation. 8th March, 
1956. (820309.) 

9214. Electric & Musical Industries, Ltd. 
—Cavity resonators. 12th March, 1956. 
(820161.) 

13869. English Electric Co., Ltd.—Elec- 
tric fuse holders. 11th May, 1956. (819633.) 

16627. British Thomson-Houston Co., 
Ltd.—Micro-wave radio and radar receiving 
apparatus. 2nd July, 1956. (820205.) 

26655. Elliott Bros. (London), Ltd.— 
Electrical contact. 11th September, 1956. 
(820362.) 

29237. Kelvin & Hughes, Ltd.—Flaw 
detection and like systems using sonic or 
ultrasonic waves. 11th October, 1956. 
(820165.) 

29636. Chromatic Television Labora- 
tories, Inc.—Electron focusing structure, 18th 
October, 1955. (819576.) 

30118. General Electric Co.—Cathode 
structures for electric discharge devices. 21st 
October, 1955. (820065.) 

30119. General Electric Co.—Method for 
making vacuum enclosures for electric dis- 
charge devices, 21st October, 1955. (820066.) 
30121. Electrical discharge devices and sup- 
ports therefor. 21st October, 1955. (820067.) 


31046. Hasler Aktiengesellschaft Werke 
fir Telephonie und Prazisionsmechanik.— 
Apparatus for electrical control of the angular 
position of a rotary element in accordance 
with the phase sense and magnitude of an 
electric voltage. 31st October, 1955. (819639.) 

31636. Siemens Edison Swan, Ltd.— 
Electrical circuit coupling arrangements. 2nd 
November, 1956. (820209.) 

32597. Ferre, J. C.—Electric irons. 15th 
November, 1955. (819577.) 

32860. Bird Electronic Corporation.— 
Apparatus suitable for use in, or as a part of 
high frequency power or volt meters. 16th 
November, 1955. (819726.) 

34552. Attwood, B. G. W.—Devices for 
recording the periods of use of an electrical 
apparatus. 1st March, 1957. (Cogn. applica- 
tion 1107, 12th January, 1956.) (819962.) 

35483. Chicago Telephone Supply Cor- 
poration.—Combination electric switch and 
variable resistor. 9th December, 1955. 
(820116.) 

35633. Plessey Co., Ltd.—Coils having an 

adjustable ferromagnetic core. 14th January, 
1957. (820317.) 
* 35748. Philips Electrical Industries, Ltd. 
—Circuit arrangements for automatic fre- 
quency stabilisation of an oscillator relative to 
the frequency of a pilot wave. 13th December, 
1955. (819647.) 

35911. General Electric Co.—Electrical 
waveguide systems. 14th December, 1955. 
(820212.) 

36846. Chicago Telephone Supply Cor- 
poration.—Radio and television receiver com- 
ponent adapted especially for use with printed 
wiring. 22nd December, 1955. (820318.) 

37107. International Computers & Tabu- 
lators, Ltd.—Electronic calculating apparatus. 
13th December, 1956. (819579.) 


1956 

390. Plessey Co., Ltd.—Manufacture of 
small electrical coils. 28th December, 1956. 
(820007.) 

861. Magnethermic Corporation.—Low 
frequency induction heating apparatus. 1oth 
January, 1956. (820321.) 

1483. M-O Valve Co., Ltd.—Thermionic 
valves, 16th January, 1957. (Cognate appli- 
cation 31387, 15th October, 1956.) (820301.) 

1484. General Electric Co., Ltd.—Elec- 
trical waveguide arrangements including a 
window seal, 16th January, 1957. (Cognate 
application 31388, 15th October, 1956.) 
(820302.) 

1906. Adler, M.—Electric torch. 12th 
April, 1957. (819915.) 

2021. General Electric Co.—Super- 
regenerative detector circuits using transistors. 
2oth January, 1956. (820008.) 

2986. Compagnie de Signaux et d’Enter- 
prises Electriques.—Decoding signal impulses 
for actuating a railway signalling tract circuit 
relay. 30th January, 1956. (819805.) 

4891. Grimson Color, Inc.—Colour tele- 
vision transmitters. 16th February, 1956. 
(820053.) 

7160. Kabelwerk Reinshagen G.m.b.H.— 
Multi-core electrical cables. 7th March, 
1956. (820323.) 

8110. Wagner Electric Corporation.— 
Automatic control for voltage control device. 
1§th March, 1956. (820370.) 

9137. Philips Electrical Industries, Ltd.— 
Cathode-ray tube circuit arrangements. 23rd 
March, 1956. (820214.) 

9174. General Electric Co., Ltd., and 
Brabham, H. B. S.—Colour television re- 
ceivers. 25th March, 1957. (820371.) 

9766. M-O Valve Co., Ltd.—Magnetrons. 
18th March, 1957. (820372.) 


9933. Philips Electrical Industries, Ltd.— 
Crystal diodes. 29th March, 1956. (819656.) 

12112, Dunham-Bush, Ltd.—Electrical 
bridge circuit. 2oth April, 1956. (819813.) 

14392. General Electric Co., Ltd., and 
Imm, R. C.—Electric pulse signalling systems. 
25th April, 1957. (819658.) 

14582. General Electric Co.—Syn- 
chronous electric clock. roth May, 1956. 
(819992.) 

15967. General Electric Co., Ltd.—Motor- 
alternator sets. 23rd May, 1957. (820280.) 

16351. Clarke, M.—Vibration actuated 
electric inertia switches. 29th July, 1957. 
(820282.) 

17021. General Electric Co., Ltd.—Metal 
vapour electric arc convertors. 31st May, 
1957. (820085.) 

17352. British Thomson-Houston Co., 
Ltd.—Waveguides. 4th June, 1957. (%20324.) 

17487. Napier & Son, Ltd., D.—Method 
and apparatus for assembling electric com- 
mutators. 6th June, 1957. (819739.) 

17508. Jackson Electric Stove Co., Ltd. 
(Fischer, K.).—Temperature control devices 
for electrically heated utensils, 6th June, 
1956.. (819740.) 

17605. Zenith Radio Corporation.— 
Transmission systems for coded signals con- 
taining d.c. components. 7th June, 1956. 
(820374.) 

17822. Landis & Gyr A.G.—Voltage 
regulator, more especially for testing and 
calibrating installations for measuring instru- 
ments. 8th June, 1956. (820174.) 

19260. Reumerman, T., and Helmig, 
W. H. T.—-Translation of symbols into elec- 
tric signals. 21st June, 1957. (820283.) 
19494. Jakobsbergs Elektrotekniska Fab- 
riker A.B.—Frequency control and switching 
on of high frequency generators. 22nd June, 
1956. (820012.) 

19766. General Electric Co., Ltd.—Elec- 
tric lighting fittings for street lighting and like 
purposes. 25th June, 1957. (Cognate appli- 
cation 27807, 11th September, 1956.) 
(819993.) 

19976. General Electric Co., Ltd.— 
Nuclear reactors. 21st June, 1957. (820219.) 

267065. Hellermann, Ltd.—Electrical con- 
nectors. 13th November, 1957. (Cognate 
application 6440, 26th February, 1957.) 
(820030.) 

26925. Schutte, O. H.—Electric signal 
transmission system for pulse modulation and 
system for tele-measurement, tele-indication 
or tele-control. 3rd September, 1956. 
(820178.) 

27315. General Motors, Ltd.—Electric 
switches, 21st August, 1957. (820031.) 

29680. Brookhirst Switchgear, Ltd.— 
Electric terminal supports and electric ter- 
minal boards. 8th August, 1957. (820287.) 

30759. Metropolitan-Vickers Electrical 
Co., Ltd.—Starting arrangements for mercury 
arc and like rectifiers. 20th September, 1957. 
(819674.) 

32436. General Electric Co.—Electro- 
mechanical wave filters. 24th October, 1956. 
(820013.) 

33396. British Thomson-Houston Co., 
Ltd.—Synchronised_ electric drives. Ist 
November, 1957. (820223.) 

33569. General Electric Co., Ltd.— 
Cathode-ray tubes, 4th November, 1957. 
(820181.) 

35601. Landis & Gyr A.G.—Method of 
generating audio frequencies for superposition 
on power networks. 21st November, 1956. 
(820129.) 

35830. Electric & Musical Industries, Ltd. 
—Sound transducing apparatus. 4th Novem- 
ber, 1957. (Cognate application 6713, 28th 
February, 1957.) (819996.) 

[Continued overleaf 
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36071. Philco Corporation.—Electrolytic 
treatment of semi-conductor material. 26th 
November, 1956. (820289.) 


1957 

324. Tourell & Co., Ltd., A. G.—Elec- 
trical plug and socket connectors. 3rd January, 
1958. (820335.) 

§78. British Thomson-Houston Co., Ltd. 
—Miulti-finger contact assemblies for elec- 
trical switches and circuit-breakers. 25th 
March, 1958. (819885.) 

853. Marconi’s Wireless Telegraph Co., 
Ltd.—Omni-directional aerial system. 8th 
October, 1957. (820291.) 

2289. Méetropolitan-Vickers Electrical Co., 
Ltd.—Pantograph current collectors. Ist 
January, 1958. (819751.) 

2579. Pirelli S.p.A.—Method of and 
apparatus for the manufacture of round com- 
pact stranded conductors for electric cables. 
24th January, 1957. (819680.) 

3110. English Electric Valve Co., Ltd.— 
Electron beam receiving electrodes. 4th 
October, 1957. (819682.) 

3587. Metropolitan-Vickers Electrical Co., 
Ltd.—Dynamo-electric machines having 
forced lubrication, 3rd February, 1958. 
(820386.) 

3782. Escher Wyss A.G.—Closed-circuit 
thermal power plants. 4th February, 1957. 
(820387.) 

4209. Simon-Carves, Ltd.—H.t. supply 
means for electrostatic precipitators. 5th 
December, 1957. (820294.) 

4216. Apra Precipitator Corporation.— 
Control circuit arrangements for electrostatic 
precipitators. 7th February, 1957. (820230.) 

4435. Landis & Gyr A.G.—Apparatus for 
recording maximum electrical demand, 8th 
February, 1957. (819602.) 

5459. Robertshaw-Fulton Controls Co.— 
Thermostatically controlled fluid valve, 18th 
February, 1957. (819603.) 

6392. Marzin, C., Chappey, M., and 
Lucas, P.—Telephonic concentration arrange- 
ments, 26th February, 1957. (819753.) 

7309. General Electric Co., Ltd.—On- 
load tap-changing arrangements for electric 
transformers, 3rd March, 1958. (819938.) 

7625. General Electric Co., Ltd.—Electro- 
luminescent devices for reproduction of an 
image in colour. 6th March, 1958. (820015.) 

7751. Elektroschaltgerate Dresden Veb. 
—Electric limit switches. 8th March, 1957. 
(819940.) 

8168. Hughes Aircraft Co.—Fused junc- 
tion semi-conductor devices. 12th March, 
1957. (820040.) 

8648. Dortmund-Hérder Hiittenunion 
A.G.—Circuits of glow discharge apparatus. 
15th March, 1957. (819604.) 

12780. Maschinenfabrik Oecrlikon.—Pro- 
tective circuit for heavy duty rectifier installa- 
tions. 18th April, 1957. (820135.) 

15124. General Electric Co.—Polyester 
coating compositions and electrical conductors 
coated therewith. 13th May, 1957. (Addition 
to 775081.) (820343-) 

15342. Electricité de France.—Overhead 
travelling cranes, 14th May, 1957. (819981.) 

16128. Commissariat a YEnergie 
Atomique.—Systems for extracting heat from 
gas cooled nuclear reactors, 21st May, 1957. 
(819762.) 

17896. Amp, Inc.—Electrical connections 
and methods of making them. 5th June, 
1957. (820243.) 

18694. United Kingdom Atomic Energy 
Authority.—Pulse filter circuits. 28th May, 
1958. (820244.) 

21211. Siemens Edison Swan, Ltd.— 
Encapsulation of electrical components. roth 
June, 1958. (820246.) 

21378/9. Standard Telephones & Cables, 
Ltd.—Silicon power rectifier. 5th July, 1957. 
(820190 and 819704.) 

21611. Télémecanique Electrique. —Dis- 
tribution boxes for electric wiring systems. 
8th July, 1957. (819943-) 


21714. Philips Electrical Industries, Ltd. 
—Methods of sealing silver-plated ferro- 
chromium discs in glass in a vacuum-tight 
manner and electric discharge tubes provided 
with such seals. 9th July, 1957. (820248.) 

21761. Bendix Aviation Corporation.— 
Detachable electrical connector. 9th July, 
1957. (820017.) 

22159. Standard Telephones & Cables, 
Ltd.—Circuit arrangement for keeping the 
black level of a television signal constant, 
independent of the chosen contrast, in tele- 
vision receivers with the aid of a switching 
diode. 12th July, 1957. (820018.) 

23515. Siemens & Halske A.G.—Receiv- 
ing selecting mechanisms for teleprinter 
machines. 24th July, 1957. (Addition to 
717657.) (819708.) 

25263. Standard Telephones & Cables, 
Ltd.—Semiconductor devices and methods of 
manufacture thereof. 9th August, 1957. 
(819691.) 

26698. Standard Telephones & Cables, 
Ltd.—Crystal rectifiers and methods of manu- 
facture thereof. 23rd August, 1957. (820350.) 

28531. Compagnie Générale d’Electricité. 
—Circuit-breaking equipment. t1oth Septem- 
ber, 1957. (820250.) 

28538. Bull, R. A., Coates, C., Huntriss, 
H. C., and Lardner, W. E.—Electric selective 
calling systems. roth September, 1957. 
(819907.) 

29954. Marie, G. R. P.—Ultra high fre- 
quency radio receivers. 24th September, 
1957. (819694.) 

31159. Standard Ke my | & Cables, 
Ltd. (International Telephone & Telegraph 
Corporation).—Semi-conductor device. 4th 
October, 1957. (820252.) 

31162. Standard Telephones & Cables, 
Ltd.—Arrangement for the supervision of line 
conditions in telecommunication systems, 
especially in telephone systems. 4th October, 
1957. (819986.) 

32230. Henriksson, R.—Controllers for 
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reversing electric motors. 15th October, 
1957. (819620.) 

32463. General Electric Co.—Operating 
mechanism for an electric circuit-breaker. 
17th October, 1957. (819697.) 

33544- Philips Electrical Industries, Ltd. 
—Circuit arrangements for adding two 
numbers. 28th October, 1957. (820044.) 

36316. Telefonaktiebolaget L. M. Erics- 
son.—Sound intensity regulating devices. 
21st November, 1957. (820298.) 

36643. | Research-Cottrell, Inc.—Separa- 
tion of suspended particles ‘from gases by 
electrostatic precipitation. 25th November, 
1957. (819989.) 

37305. Minneapolis-Honeywell Regulator 

.—Electromagnetic control apparatus. 29th 
November, 1957. (819893.) 

38799. Western Electric Co., Inc.—Elec- 
trical conductors. 13th December, 1957. 
(820045.) : ‘ 

39833. Arrow Electric Switches, Ltd.— 
Remotely releasable latching attachment for 
electromagnetic contactors. 23rd December, 
1957. (819625.) 


1958 

178. Telefunken G.m.b.H.—Transistor 
circuit arrangements for d.c. voltage stabilisa- 
tion. 2nd January, 1958. (819627.) 

3800. Welding Supplies, Ltd.—Coated 
electrodes for electric arc welding. 5th Feb- 
ruary, 1958. (819958.) 

6023. McGraw-Edison Co.—Alkaline 
storage cells with cadmium type negative elec- 
trodes. 25th February, 1958. (819780.) 

8291. Standard Telephones & Cables, 

Ltd.—Arrangement for recording writing by 
the phase modulation system. 14th March, 
1958. (820198.) 

14042. Blaupunkt-Werke G.m.b.H.— 
Television receivers. 2nd May, 1958. (820360.) 

40660. Bull, A. ? Coates, C., Huntriss, 
H. C., and Lardner, W. E.—Electric selective 
calling systems. roth September, 1957. 
(Divided by 819907.) (819908.) 





Catalogues 


AIR-FLOW SWITCHES, — Leaflet 
(128/C) illustrating and describing a range of 
air-flow switches for use as safety devices or 
for automatic control.—Londex, Ltd., Anerley 
Works, London, S.E.20. 


CABLES.—16-page illustrated catalogue 
(ME/7) dealing with helical membrane radio 
pe and cables. ae Construction & 

Maintenance Co., Ltd., Mercury House, 
Theobald’s Road, London, W.C.1. 


CONDUIT FITTINGS.—Leaflet describ- 
ing the “Newall” adjustable girder and 
angle-iron clips for conduits or armoured 
cables from gin to 2in and for Canadian/ 
U.S.A. conduit sizes up to 3in.—Evans & 
Newall, Ltd., Heaton Moor, Stockport, 
Cheshire. 


DOMESTIC APPLIANCES, — Folder 
containing illustrated leaflets and a price list 
covering the “Goblin” range of domestic 
electrical appliances. — British Vacuum 
Cleaner & Engineering Co., Ltd., Goblin 
Works, Leatherhead, Surrey. 

ELECTRONIC EQUIPMENT.—28-page 
catalogue dealing with Hall generators for 
electronic applications manufactured by 
Siemens & Halske and available from the 
British distributors—R. H. Cole (Overseas), 
Ltd., 2, Caxton Street, Westminster, S.W.1. 

FUSEBOARDS.—Leafiet (LS.1250) cover- 
ing the “ Nevelin” range of fused distribu- 
tion boards.—Lancashire Dynamo Nevelin, 
Ltd., Hurst Green, Oxted, Surrey. 

INSULATING MATERIAL.—lllustrated 
brochure dealing with a range of p.t.f.e. pro- 
ducts.—Turner Brothers Asbestos Co., Roch- 
dale, Lancs. 

LIFTING MAGNETS. —Leaflet illustrat- 
ing and describing the “ Liftmaster ” 

s.—Rapid Magnetic Machines, Ltd., 


magnet 
Lombard Street, Birmingham, 12. 


and Lists 


LIGHTING FITTINGS.—Abridged cata- 
logue (37), together with separate price list, 
covering lighting fittings, strip reflectors and 
signs.—Linolite, Ltd., 118, Baker Street, Lon- 
don, W.1. 

Leaflet describing the “ Everyman’s Plus ” 
wellglass and prismatic bulkhead fittings.— 
Watertight Ltd., Victory Works, 
Newbold Road, Chesterfield. 

MICRO SWITCHES.—lllustrated leaflet 
showing types of micro switches.—Honeywell 
Controls, Ltd., Ruislip Road East, Green- 
ford, Middlesex. 

MOTOR CONTROL GEAR.—Leaflet 
LS.2700) covering a range of automatic 
direct-on-line and star-delta motor starters.— 
Lancashire Dynamo Nevelin, Ltd., Hurst 
Green, Oxted, Surrey. 

Leaflet describing a cam operated master 
controller which can be assembled to give any 
required type of control up to eight notches.— 
E.M.B, Co., Ltd., West Bromwich. 

RECTIFIERS.—Leaflet describing a range 
of battery eliminators to provide a stable so V 
d.c. supply for telec ications systems.— 
Standard Telephones & Cables, Ltd., Edin- 
burgh Way, Harlow, Essex. 


RESISTORS.—Leaflet (MF/104) giving 
particulars of high stability carbon film 
resistors.—Standard b= ay & 

Ltd., Edinburgh Way, Harlow, Essex. 

TELEPHONE nage ge —Illustrated 
leaflet giving particulars of the “ Atmite” 
protector for telephone lines.—Automatic 

elephone & Electric Ltd., Strowger 
House, Arundel Street, London, W.C.2. 

WIRING ACCESSORIES.—21-page cata- 
logue particulars including illustrations 
in colour of the company’s range of switches 
and switched and unswitched sockets.—Falk, 
Stadelmann Co., Ltd., 91, Farringdon 
Road, London, E.C.1. 
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NEXT WEEK'S EVENTS 





Organisers of electrical functions are advised to make use of the “ Electrical Review” clearing house, Room 221, Dorset House, 
Stamford Street, London, S.E.1, to ascertain that proposed dates for their functions do not clash with others already arranged 


MONDAY, 12th OCTOBER 

Birmingham.—College of Technology, 
Gosta Green, 6 p.m. I.E.E. South Midland 
Supply and Utilisation Group. “The Pro- 
vision of Adequate Electrical Installations in 
Buildings ”»—{a) “ Commercial Buildings,” by 
E. E, Jacobi; (b) “ Small Industrial Premises,” 
by J. A. Sharp. 

Bournemouth.—Grand Hotel, Firvale Road, 
8 p.m. A.S.E.E. Bournemouth Branch. 
“ Modern Aspects of Electrical Connections,” 
by Dr. Rowland. 

Bristol.—Large Lecture Theatre, Engineer- 
ing Faculty, The University, 6.30 p.m. 
Institution of Production Engineers, ““ Human 
Relations in Industry,” by R. A. Banks. 

Cardiff.—At the South Wales Institute of 
Engineers, 6 p.m. LE.E. Western Centre. 
Chairman’s address, by H. Jackson. 

London.—Savoy Place, W.C.2, 5.30 p.m. 
1.E.E. informal meeting. Discussion on “ Is 
the Present Pace of Electrical Progress Good 
for the Community?” opened by the 
President. 

White Hall Hotel, Bloomsbury Square, 
W.C.1, 7.15 p.m. A.S.E.E. Central London 
Branch, “ W.D. Gamma Interlock Coke-oven 
Installations,” by F. J. Burridge. 

Malvern.—Winter Gardens, 7 p.m. I.E.E. 
South Midland Centre, Malvern and District 
Meeting. Annual general meeting, followed 
by “The Basic Physics of Thermonuclear 
Processes,” by D. R. Chick. if 

Newcastle-on-Tyne.—Neville Hall, West- 
gate Road, 6.15 p.m. I.E.E, North Eastern 
Centre. Chairman’s address, by H. Watson- 
Jones. 

Sheffield.—44, Union Street, 7.30 p.m. 
Junior Institution of Engineers, Sheffield 
Section. Annual general meeting and chair- 
man’s address, by G. F. Taylor. 

Grand Hotel, 6.45 p.m. Institution of 
Production Engineers, East and West Ridings 
Region. Annual dinner. 

Wembley.—Century Hotel, 8.15 p.m. 
A.S.E.E. North West London Branch. 
“ Revision of British Standards and Effect on 
Electric Motor Performance,” by F. T. Bartho. 


TUESDAY, 13th OCTOBER 

Belfast.—David Keir Building, Queen’s 
University, Stranmillis Road, 6.30 p.m. I.E.E. 
Northern Ireland Centre. Chairman’s 
address, “The Provision of Commercial 
Television in Northern Ireland,” by T. S. 
Wylie. 

Cambridge.—Cavendish Laboratory, Free 
School Lane, 8 p.m, I.E.E. Cambridge Elec- 
tronics and Communications Group. “ New 
Amplifying Techniques,” by C. W. Oatley. 

Cardiff.—At the South Wales Institute of 
Engineers, Park Place, 7.30 p.m. A.S.E.E. 
South Wales Branch. “ Measuring Instru- 
ments,” by H. W. A. Smith. 

Catterick Camp.—H.Q. Mess, School of 
Signals, 6.15 p.m. ILE.E. North Midland 
Centre. “ Subscriber Trunk Dialling,” by 
D. A, Barron. 

Chester.—Westminster Hotel, City Road, 
7.45 p.m. A.S.E.E, Chester and District 
Branch. “Silicones and their Application in 
Industry,” by D. R. Goddard. - 

Eltham.—Eltham Green School, Queens- 
croft Road, 7.45 p.m. A.S.E.E. South East 
London Branch. “The Development of 
Motor Control Centres,” by P. W. Wyer. 

Glasgow.—Kenilworth Hotel, Queen’s 
Street, 8 p.m. A.S.E.E. Glasgow Branch. 
“ Underwater Photography.” 

London.—Savoy Place, W.C.2, §.30 p.m. 
I1.E.E. Measurement and Control Section. 
Chairman’s address, “The Relationship of 
Physical Mechanisms to Psychological Pro- 
cesses,” by Professor A. Tustin. 

Connaught Rooms, W.C.2, 12.30 for 1 p.m. 
Electrical Industries Club. Luncheon. 
Speaker, Godfrey Talbot (B.B.C.). 


Manchester, — Engineers’ Club, Albert 
Square, 6.15 p.m. ILE.E. North Western 
Utilisation Group. Chairman’s address, by 
W. E. G. Robinson. 

Paisley.—Brabloch Hotel, Renfrew Road, 
7-15 p.m. Ministry of Works, Paisley 
Branch. “Space Heating by Electricity,” by 
W. M. Stevenson. 

Portsmouth.—Ministry of Labour and 
National Service, Lake Road, 7.30 p.m. 
A.S.E.E. Portsmouth and District Branch. 
“ Flameproof Installations.” 

Sheffield.—Grand Hotel, 10.30 a.m. Com- 
bustion Engineering Association, Northern 
Region. “Brains Trust” on _ furnace 
operation. 

York.—Georgian House, Blossom Street, 
7.30 p.m. A.S.E.E. York Branch. “ Latest 
Developments in ‘Pyro’ Cables,” by W. 
Cameron. 


WEDNESDAY, 14th OCTOBER 

Birmingham.—James Watt Memorial Insti- 
tute, 6.30 p.m. ILE.E. South Midland 
Graduate and Student Section. Chairman’s 
address, by J. M. Harvey. 

Engineering Centre, Stephenson Place, 7.30 
p.m. A.S.E.E. Birmingham Branch. “The 
National Inspection Council for Electrical 
Installation Contracting,” by E. W. Roper. 

Bristol.—Grand Hotel, Broad Street, 7.15 
p.m. Institution of Plant Engineers, Western 
Branch. “ Acoustics Insulation and _ its 
Thermal Properties.” 

Dundee.—Taypark Hotel, West Ferry, 7.30 
p.m. Institution of Plant Engineers, Dundee 
Branch. “Experience of Training Young 
Engineers for Marine Service,” by J. P. Bruce. 

London.—Savoy Place, W.C.2, 6 p.m. 
LE.E. Education Discussion Circle. Dis- 
cussion on “ Graduate Training in Industry,” 
opened by W. H. Taylor. 

L.E.E, London Graduate and Student Sec- 
tion, 2.30 p.m. Visit to Bradwell atomic 
power station, Essex. 

London School of Hygiene and Tropical 
Medicine, Keppel Street, Gower Street, 
W.C.1, 6.30 p.m. British Institution of Radio 
Engineers, Students’ meeting. “The Use of 
Transistors in Communication and Control,” 
by E. Wolfendale and H. Kemhadjian. 

Manson House, 26, Portland Place, W.1, 
7 p.m. Society of Instrument Technology. 
“An Automatic Analogue Computer for 
Missile Homing Investigations,” by J. G. 
Thomason. 

Connaught Rooms, Great Queen Street, 
W.C.2, 5.30 for 6.15 p.m. A.S.E.E. Premiére 
of the 1959 Electrical Engineers’ (A.S.E.E.) 
Exhibition film. 

1, Birdcage Walk, Westminster, S.W.1, 
6 p.m. Institution of Mechanical Engineers. 
Presidential address, ““ The Engineer, Life and 
Diesel Engines,” by H. Desmond Carter. 

Luton.—College of Technology, Park 
Square, 8.15 p.m. A.S.E.E. Luton Branch. 
“ Artificial Satellites and the International 
Geophysical Year.” 

Newcastle-upon-Tyne.—At the Institution 
of Mining and Mechanical Engineers, Neville 
Hall, Westgate Road, 6 p.m. British Institu- 
tion of Radio Engineers, North Eastern Sec- 
tion. “ True Motion Radar,” by A. Harrison, 

Northampton.—Room B16, College of 
Technology, 7.15 p.m. Northampton and 
District Electrical Association. “The Appli- 
cation of Thermostatic Control,” by J. S. 
Smith. 

Nottingham.—Sherwood Room, County 
Hotel, Theatre Square, 7 p.m. Institution of 
Plant Engineers, East Midlands Section. 
“Jodrell Bank Radio Telescope,” by C. N. 
Kington. 

Preston.—North Western Electricity Board 
Demonstration Theatre, Friargate, 7.15 p.m. 
L.E.E. North Lancashire Sub-Centre. Chair- 
man’s address, by O. Seymour. 


Rugby.—College of Engineering Tech- 
nology, 6.30 p.m, I.E.E. Rugby Sub-Centre. 
Chairman’s address, by W. J. Gibbs. 

Sheffield.—Grand Hotel, 7 p.m.  L.E.E. 
Sheffield Graduate and Student Section. 
Chairman’s address, “The Rising Service,” 
by B. G. Cryer. 

Wolverhampton. — Wolverhampton and 
Staffordshire College of Technology, Wul- 
fruna Street, 7.15 p.m. British Institution of 
Radio Engineers, West Midlands Section. 
“The Design and Programming of a Digital 
Computer—a practical demonstration of a 
Dekatron Computer,” by C, E. Ramsbottom. 


THURSDAY, 15th OCTOBER 


Blackburn.—Castle Hotel, 7.30 p.m. Insti- 
tution of Plant Engineers, Blackburn Branch. 
“* Operational Research in the Steel Industry,” 
by G. D. Jordan. 

Dundee.—Electrical Engineering Depart- 
ment, Queen’s College, Dundee, 7 p.m. I.E.E, 
North Scotland Sub-Centre. Centre Chair- 
man’s address, by J. A. Aked. 

Glasgow.—425, Sauchiehal]l Street, 7.15 
p.m, Institution of Plant Engineers, Glasgow 
Branch. “ The Engineer’s Approach to Non- 
Destructive Testing of Metals,” by H. Potter. 

Harwell.—Reactor School, A.E.R.E., 5.45 
p.m. A.S.E.E. Oxford and Districts Branch. 
“ Telecommunication.” 

London.—Savoy Place, W.C.2, 5.30 p.m. 
LE.E. Utilisation Section. Chairman’s 
address, “ The Electrical Engineer and the 
Heavy Chemical Industry,” by T. E. 
Houghton. 

76, Mark Lane, E.C.3, 2 p.m. Diesel 
Engineers’ and Users’ Association. Annual 
general meeting, and discussion on “ Users’ 
Problems.” 

A.S.E.E. West Kent Branch. Visit to 
Daily Mirror. 

Manchester.—Lancashire Cricket Club 
Pavilion, Old Trafford. Electrical Trades’ 
Commercial Travellers’ Association, North 
Western Branch, Annual luncheon. 

Middlesbrough.—Cleveland Scientific and 
Technical Institute, Corporation Road, 7.30 
p.m. Society of Instrument Technology, 
Tees-Side Section. “An Ultrasonic Flow- 
meter,” by R. E, Fischbacher. 

Nottingham.—The University, University 
Park, Nottingham, 6.45 for 7.15 p.m. The 
Society of Instrument Technology, East Mid- 
land Section. “The Atomic Clock,” by 
Dr. L, Essen. 

Plymouth.—Plymouth “B” Generating 
Station, Prince Rock, 3 p.m. ILE.E. South 
Western Sub-Centre. Chairman’s address, 
by A. G. R. Bell. 

Preston. — R.A.F.A. Club, East View. 
A.S.E.E, Preston Branch. Dinner and dance. 


FRIDAY, 16th OCTOBER 

Aberdeen.—Robert Gordon’s Technical 
College, 7.30 p.m. IE.E. North Scotland 
Sub-Centre. Centre Chairman’s address, by 
J. A. Aked. 

Birmingham.—Grand Hotel, 6.30 for 7 p.m. 
Birmingham Electric Club. Annual dinner. 

London.—14, Rochester Row, Westminster, 
S.W.1, 7 p.m. Junior Institution of Engi- 
neers. “Programming a Computer,” by 
A. C, Quarterman, 

Society of Engineers. Dinner at the 
House of Commons Restaurant. 

Nottingham, — Trent’ Bridge Hotel. 
A.S.E.E. Nottingham Branch. Annual dinner. 


SATURDAY, 17th OCTOBER 
Liverpool.—Mecca Restaurant, Exchange 
Street East. A.S.E.E. Liverpool and District 
Branch. Annual dinner and dance. 
York.—A.S.E.E. York Branch. Visit to 
Northern Dairies, Holme-on-Spalding Moor, 
at 2.30 p.m. 
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Accepted Tenders and 


CONTRACTS OPEN 


Where “‘ Contracts Open”’ are advertised in 
our “ Official Notices” section the date of 
the issue is given in parentheses 

Australia.—Metropolitan Water, Sewerage 
and Drainage Board, N.S.W. toth Novem- 
ber. Two electrically driven pumping sets. 
(E.S.B. 23093/59. Ten/42313.)* 

Postmaster General’s Department, Mel- 
bourne. §th November. Switch parts. 
(E.S.B, 23078/59. Ten/42367.)* 

Barking.—Corporation. Electrical instal- 
lations in twenty-four flats. (See this issue.) 

Birmingham.—Corporation. General 
Purposes Committee. 14th October. Altera- 
tions and additions to the electric lighting 
and power installation at Digbeth Civic Hall. 
Sir Herbert J. Manzoni, city engineer, Civic 
Centre. 

Ceylon.—Tender Board, Ministry of Agri- 
culture and Lands, Colombo. 17th Novem- 
ber. Radio receivers and transmitters. (E.S.B. 
22881/59/1.C.A. Ten/42262.)* 

Tender Board, Department of Agriculture, 
Peradeniya. 23rd October. L.v. transmission 
lines. (E.S.B. 23226/59. Ten/42331.)* 

Tender Board, Ministry of Transport & 
Power, Colombo. 28th October. Ceiling 
fans. (E.S.B. 23256/59. Ten/42363.)* 

Harpenden.—U.D.C. 19th October. Erec- 
tion of 238 street lamps for group “ B” 
street lighting. Surveyor, Harpenden Hall. 

Honduras.—Empresa Nacional de Energia 
Electrica, Tegucigalpa. 30th October. Two 
1,200-1,300 kW diesel-electric generators. 
(E.S.B, 23008/59. Ten/42359.)* 

India.—Madras Port Trust. 14th October. 
Electric cables. (E.S.B. 23277/59. Ten 
42332.)* 

Director General of Supplies and Disposals, 
New Delhi. 16th October. Smelting fur- 
nace. (E.S.B. 22823/59. Ten/42247.)* 

Ministry of Railways, Calcutta. Overhead 
traction equipment. (E.S.B. 23218/59. 
Ten/42330.)* 

Iraq.—Iragi Ports Administration. 8th 
November. V.h.f. transmitter /receivers. 
(E.S.B. 22906/59. Ten/42244.)* 

Kuwait.—Government Electricity Depart- 
ment. 11 kV, 750 and 500 MVA switch- 
gear for branch stations. (E.S.B. 23579/59. 


Ten/42398.)* 

London.—Lewisham Borough Council. 
23rd October. Main street sodium vapour 
lighting equipment. (See this issue.) 

New Windsor.—Borough Council. 7th 
November. Electric lamps (schedule 15) 
and electric fittings and cable (schedule 21), 
for the year ending 31st December, 1960. 
Borough engineer, Kipling Building, Alma 
Road, Windsor. 

New Zealand.—G.P.O., Wellington. 
November. Insulated cable. (E.S.B. 
23069/59. Ten/42367.)* gth November. 
Wave analysers, attenuators, transmission 
measuring sets and oscillators. (E.S.B. 
23070/59. Ten/42357.)* 

Auckland Electric Power 
November. Two 750 kVA 
(E.S.B. 23217/59. 
November. Cables. 
Ten/42391.)* 

New Zealand Electricity Department, Wel- 
lington. 2nd February. Seven 13,333 kVA 
transformer units. (E.S.B. 23091/59. Ten; 
42338.)* 

Pakistan.—Posts and Telegraphs Depart- 
ment, Karachi. “ Meggers,” milliammeters and 
detectors, (E.S.B. 23005/59. Ten/42253.)* 


Board. 2nd 
transformers. 
Ten/42358.)* 6th 

(E.S.B. 23562/59. 


* Specifications may be inspected at the 
Export Services Branch, Board of Trade, Lacon 
House, Theobald’s Road, London, W.C.1 
(Chancery 4411; extension 769). 


Prospective Electrical Work 


Government Department of Supply and 
Development, Chittagong. 28th October. 
X-ray plant and _ accessories. (E.S.B. 
23134/59. Ten/42337.)* 

Rhosllanerchrugog.—Parish Council. 31st 
October. Group “A” street lighting equip- 
ment. (See this issue.) 

Selby.—U.D.C. 26th October. 
“B” street lighting equipment. 
issue.) 

South Africa.—Durban Electricity Depart- 
ment. 30th October. 33 kV oil or gas-filled 
cable and pilot/telephone cable. (E.S.B. 
23000/59. Ten/42268.)* 

Union Tender Board, Pretoria. 1§th 
October. Carrier frequency interruption 
cable. (E.S.B. 23020/59. Ten/42289.)* 

30th October. Radio telephone equipment. 
(E.S.B. 23079/59. Ten/42304.)* 2nd 
November. Frequency changing equipment. 
(E.S.B, 23019/59. Ten/42352.)* 

Sudan.—Sudan Railways Stores Depart- 
ment, Atbara. 19th November. A.c. motors. 
(E.S.B. 23176/59. Ten/42309.)* 

Thailand.—Royal Irrigation Department, 
Bangkok. roth November. Hydraulic tur- 
bine, governor, generator and switchboard 
with accessories. (E.S.B. 22878/59. Ten 
42368.)* 

West Lancashire.—R.D.C. 
Trunk road lighting equipment. 
issue.) 


ORDERS PLACED 


Chingford.—Corporation, [Installation of 
321 group “B” points in 53 streets in 
borough.—Abacus Engineering. 

Lancashire.—County Education Commit- 
tee. Electrical work in schools:—Leigh Boys’ 
Grammar (£3,806).—W. Lee. Morecambe 
and Heysham Euston Road County 
Secondary (£4,309).—E. M. Evans & Sons. 
Nelson Marsden County (£3,688).—J. A. 
Somerset. Whiston County Secondary 
(£5,998).—A. E. Sudlow & Co. Rawtenstall 
C.E. (£1,560).—Mantle & Butterworth. 


WORK IN PROSPECT 


Particulars of new works and building 
schemes for the use of electrical installation 
contractors and traders. Publication in this 
section is no guarantee that electrical work 
is definitely included. Alleged inaccuracies 
should be reported to the Editors 


Aberdeen.—Old people’s home, Summer- 
field (£49,000); G. Keith, city architect, 11, 
Broad Street, Castlegate, 


Accrington.—Showrooms, Abbey 
Wm. Platt, Ltd., 29, Blackburn Road. 


Atherstone.—Houses (50) and six shops 
with maisonnettes over, North estate; R.D.C. 
surveyor. 

Aylesbury.— Houses 

C. Janes, Ltd., 
Luton. 

Showrooms and offices, Buckingham 
Street; Webster & Cannon, Ltd., Cambridge 
Street. 

Bedlington.—Houses (60), Morpeth Road; 
U.D.C, surveyor. 

Blackpool.—Workshops and showroom, 
Talbot Road and Victory Road; Blackpool 
Coachcrafts, Ltd., Buchanan Street. 

Bradford-on-Avon.—Old people’s flats (22) 
and traditional houses (28), Trowbridge Road 
site; R. Butterworth, clerk, Westbury House, 
Bradford-on-Avon, Wilts. 

Brimington.—Laundry on housing estate; 
R.D.C. surveyor, Chesterfield, Derbyshire. 


Group 
(See this 


26th October. 
(See this 


Street; 


(186), Bedgrove; 
189, Hightown Road, 


Bristol.—Flats (51); Redwood, Miles & 
Wills, architects, 18, Great George Street. 

Cambridge.—Office block, St. Paul’s Place, 
Hills Road; Harry Cannon, Ltd., St. Paul’s 
Place. 

Chatham.—R.C. school, Ordnance Street 
(£170,000); Stokes & Partners, architects, 5, 
Cochrane Street, London, N.W.8. 

Gatwick.—Erection of buildings at Gatwick 
Airport (£250,000); F. S. Snow & Partners, 
consulting engineers, Monro Building, Well- 
ington Street, London, W.C.z2. 

Gloucestershire.—Clinic, hostel and work- 
shop at Stroud and hostel and workshop at 
Stonehouse (£115,000); county architect, 
Shire Hall, Gloucester. 

Harlow.—Office block; Wm. Sindall, Ltd., 
Cherry Hinton Road, Cambridge. 

Haydock.—Factory; F. R. Sharrock, Ltd., 
91, Mossy Leal Lane, Standish, Wigan. 

Hounslow.—Works extensions; Field Air- 
craft Services, Ltd., London Airport. 

Jarrow.—Factory and offices for Sterling 
Foundry Specialities, Ltd.; Newrick & 
Blackbell, architects, 58, John Street, Sunder- 
land. 

Leicester.—Factory, Scudamore 
English Glass Co., Ltd., Empire Road. 

Liverpool.—Building for Faculty of Elec- 
trical Engineering; Yorke, Rosenberg & 
Mardall, architects, 2, Hyde Park Place, Lon- 
don, W.2. 

London.—Miulti-storey garage, Aldersgate 
Street; Oscar Garry & Partners, architects, 6, 
Gloucester Place, W.1. 

Offices, 227/228, Strand; Guardian Assur- 
ance Co., Ltd., 68, King William Street, 
E.C.4. 

Manchester.—Works extensions, Henry 
Street and George Leigh Street, Ancoats; 
Beaverbrook Newspapers, Ltd., Fleet Street, 
E.C.4. 

Melton Mowbray. — Laboratories and 
offices; Production Engineering Research, 
Ltd., Staveley Lodge. 

Middlesbrough.—Six-storey block of offices, 
Wilson Street; Ministry of Works, Lambeth 
Bridge House, Albert Embankment, London, 
S.E.1. 

Nottingham.—Two swimming baths, Strelly 
and Clifton (about £150,000 each); E. W. S. 
Martin, estates surveyor, Guildhall. 

Nuneaton.— Self-service store, 
borough; G. E. & W. Wincott, 
Coton Road. 

Flats and maisonnettes (179), Abbey Street 
re-development; G. Ashton, borough engi- 
neer, Council House. 

Peterborough.—First instalment of major 
development scheme at Peterborough 
Memorial Hospital (£928,470); architects’ 
department of Hospital Board, 33, Parkside, 
Cambridge. 

Fire and ambulance station, Dogsthorpe 
(£100,000); Portess & Richardson, architects, 
Cathedral Gateway. 

Sunderland.—Large warehouse and office 
block, Commercial Road, for Brian Mills, 
Ltd.; R. Bowey & Son, Ltd., contractors, 
William Street South. 

Wakefield.—Community centre, branch 
library and child welfare, clinic, Standbridge 
Lane, Kettlethorpe; city engineer, Town 
Hall. 

Wallingford.—Ali-electric flats, Abbott 
Road, Didcot; Beecher & Stamford, architects 
to Rural Council, 14, Park End Street, Oxford. 

Watford. — Factory, Balmoral Road; 
Dennison Manufacturing Co., Ltd., Minerva 
Road, London, N.W.10. 

Wellingborough.—Factory, London Road, 
Wollaston; Wollaston Vulcanising Co., Ltd., 
1, Thrift Street. 


Road; 


Attle- 
Ltd., 64, 








